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IMPORTANT TRACE ANALYSES of various elements graph installation in the —— of Medicine 
found in blood and blood fractions are handled with the Jefferson Medical —P.. a 
a high degree of accuracy by this Electro-Chemo- Tis aeadine- weary electrode is at 
EASE LABORATORY WORK LOADS WITH THIS 
®@ The use of the Electro-Chemograph® for chemical that demand the ultimate in precision. Materials 
analysis is like adding an automatic chemist to are analyzed and data recorded in a fraction of the 
your laboratory staff. This instrument quickly and timerequired by manual and photographic methods. 
accurately analyzes chemical compounds by means ‘ 
of a reliable polarographic technique. It frees Controls Ls conveniently grouped on the = 
sole to provide easy selection of range and damping 
: po to meet just about all analytical requirements. 
ant work 
eee Once established, test procedure is simple enough 
Applications of the Electro-Chemograph are for direction plate instructions to prove ample for 
broad. Proved superior for routine analysis as well more than 90% of routine work. 
as for research, the instrument is being used effec- F lete inf 2 
ing small quantities of minor additives such as “Bibli hi ye E 
plasticizers and oxidizing agents . . . wet analyses ete a: 
on steel and non-ferrous materials . . . trace analy- are also available upon request. 
sis for poison . . . assaying hormones and vitamins Northrup Co., 4926 Stenton Ave., Phila. 44, Pa. v4 
. and for many other uses. 
The high speed of response and sensitivity of the . 


Electro-Chemograph are ideal for making difficult 
trace analyses (both quantitative and qualitative) 
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Precision 


OPTICAL 
Measuring 
Instruments 


A representative group 

from among the many 

fine Zeiss instruments 
now available. 


Microscopes and Accessories 
Photomicrographic Apparatus 
Microprojection Apparatus 
Phase Contrast Equipment 
Ophthalmic Equipment 
Geodetic Equipment 
Astronomical Equipment 


Industrial Measuring Instru- 
ments 


Prism Binoculars 
Photographic Equipment 


Carl Zeiss instruments, 
consult your dealer, 
or write to: 


ERCONA CORP. Scientific Instrument Division “A” 


LABORATORY 
INTERFEROMETER 


For determining numerically the refraction 
value differences of liquids and gases against 
comparison standards. Measuring accuracy 
considerably higher than in the most ex- 
acting Refractometers, in some cases by 1000 
times. Accuracy: 2 units in the Sth deci- 
mal up to 2 wnits in the Sth decimal de- 
pending upon length of chamber. 


NEW 
MODEL G 


ABBE REFRACTOMETER 


Preserves classical Abbe principle with added 


ing to 1 to 2 enits in the 4th decimal and 
for dry solids percentages 0 to 85% read- 
ing .1 to 

ing 


DIPPING 
REFRACTOMETER 


Furnishes the most accurate readings of all 
Refractometers. extensively in medicine, 


with ten i prisms nD 1.32539 
to nD 1.64700. Accuracy 2 
5th decimal. 


CIRCLE POLARIMETER 


New model, streamlined with Inclined ob- 
servation tube. Magnifiers built inte the 
eyepiece permit adjusting tripartite field of 
view and reading double scale with verniers 
withost changing eye position. Reads te 
05°. Beilt-on, aligned light source with 
Sodiem Spectral Lamp. Accommodates tubes 
up to 220 mm. 


HAND SPECTROSCOPES 


Model C without Comparison Prism 
Model D with Comparison Prism 


Both models are provided with a wave 
length seale and have a remarkably high 
dispersion. Nevertheless they afford a view 
of the whole length of the spectrum. 


PULFRICH PHOTOMETER 


For colorimetric determinations 


527 Fifth Avenue, New York 17, N. Y. 


Exclusive American Representatives for Carl Zeiss, Jena 
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For new simplicity and 
convenience in using 


THIS TIME SAVING 
INSTRUMENT 


in your clinical analyses... 


The value of Beckman Spectrophotometers in assur- 
ing greater accuracy and speed in clinical procedures 
is widely recognized throughout clinical fields. Anal- 
yses formerly requiring hours by conventional 
methods are now being made accurately in minutes 
with Beckman Spectrophotometers, saving the time 
of highly-trained personnel and increasing laboratory 
productivity. 

To further simplify spectrophotometric 
methods, Beckman Instruments has published a new 
book detailing 13 laboratory-proved procedures for 
making basic clinical analyses with Beckman B and 
DU Spectrophotometers. Methods are reduced to a 
rapid routine basis without delays of developing your 
own procedures . . . greater convenience and simplic- 


A set of 13 laboratory- 
proved clinical procedures 
for Beckman B and DU 
Spectrophotometers 


ity result ... maximum benefit is obtained from the 
unequalled accuracies and superior resolution of 
Beckman Spectrophotometers. 

These procedures, prepared from authorita- 
tive work in the field by Dr. J. W. Mehl, Professor 
of Biochemistry at a leading medical school, are 
sented with maximum clarity and detail—cover 
principles involved, apparatus used, preparation of 
reagents, step-by-step methods and interpretations of 
results, complete with reference tables and graphs. 

The entire set of procedures, indexed and 
spiral-bound in a durable cover, is available at the 
unusually low price of only $5.00. Write for CLIN- 
ICAL SPECTROPHOTOMETRIC PROCEDURES... Data 
File #22-38. 


No other instrument in its price range offers features like these! 


Now every laboratory, large or small, can afford 
d Pp ph ic advantages, because the 
Beckman Model B combines—for the first time—high 
wid ge versatility... simple operation 
at a price well within even the most modest budget. 
The Model B is a quality instrument (no filters) 

that provides high resolution—high wave length 
photometric accuracy—and direct-reading absorbance 


and transmittance scoles. Stray light is completely elim- 
inated from 360 to 1,000 millimicrons—is less than 
1\%4% even at 320 millimicrons. Phototubes are inter- 
changable for wide spectral range . . . sample cells 
are inexpensive, convenient to use. 

See your Beckman Instrument dealer for com- 
plete details—or write direct! 


BECKMAN INSTRUMENTS 


control modern industries 


BECKMAN INSTRUMENTS, INC. 
South Pasadena, California 
Factory Service Branches: New York - Chicago - Los Angeles 


BECKMAN INSTRUMENTS include: pH METERS and ELECTRODES - SPECTROPHOTOMETERS + RADISACTIVITY METERS + SPECIAL INSTRUMENTS 
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On the Astin Dismissal 


ERTAIN ASPECTS of the official dismissal of Allen V. 

Astin from his post as Director of the Bureau of 
Standards have confused and dismayed the scientists of 
this country, and have raised serious issues. From the 
published statements there is reason to fear that con- 
siderations have entered other than those of scientific 
and administrative competence. Great concern has been 
evinced over the possibility that scientific objectivity has 
been subjected to political interference. 

Science and government have become so thoroughly 
intermixed in the past 15 years that it is hard to know 
where the one begins and the other leaves off. How to 
manage this marriage of necessity has become of con- 
cern recently to many thoughtful men. Reasoned con- 
sideration of these problems has not been aided by the 
abrupt action taken by Secretary Weeks. The National 
Bureau of Standards, center of much basic research as 
well as military and atomic development, has long served 
as consultant and advisor to other Government agencies 
on technical matters within its purview. In this capacity 
it tested a commercial preparation, AD-X2, allegedly 
effective in prolonging the life of storage batteries. The 
Bureau found the preparation without practical effec- 
tiveness and so reported. Other Government agencies 
acted on these findings and took steps which the manu- 
facturer regarded as prejudicial and damaging to his 
interests. 

His protests led the Senate Small Business Committee 
to request an independent study by M.I.T. The M.I.T. 
tests, reported to the Senate Committee, showed some 
effect of AD-X2 on batteries under laboratory condi- 
tions, but no conclusions were drawn regarding the 
practical effectiveness of the material. Their results were 
interpreted, however, by Keith J. Laidler, a consultant 
to the Committee, as contradicting the N.B.S. conclu- 
sions. 

The technical controversy thus precipitated is hardly 
novel, Extrapolation from laboratory tests to field con- 
ditions is notoriously beset with pitfalls, and tests con- 
ducted in different laboratories by different procedures 
often disagree. Given the desire, such controversies can 
nearly always be resolved by new tests under mutually 
agreed laboratory or field conditions. What is novel, at 
least in the United States, is to have a high Government 
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official step into a technical disagreement and seek to 
resolve it by dismissal of the director of the Government 
laboratory involved. Particularly novel—and alarming— 
is the official’s justification of his action, at least in 
part, on the ground that the director of the laboratory 
had not given sufficient attention to the ‘‘play of the 
market place.’’ In the marriage of science and govern- 
ment, few scientists would assert that science must be 
the dominant controlling partner. But even fewer will 
accept dominance and control by government officials 
over objective investigation and its results. It is hard 
to see how confidence and good working relations can be 
restored unless the Astin dismissal promptly has the 
fullest and most impartial public investigation. 

It is clearly of importance to our country and to sci- 
ence that the directorship of our national physical lab- 
oratory be a post which will attract scientific leadership 
of the highest type. To help assure this is the clear duty 
of the great national organizations of science. In such 
situations, it is seldom that the most efféctive approach 
is through public charges or formal protests. In the 
present situation several of the great national scientific 
organizations have in fact been active. In particular, 
the membership of the AAAS should know that its pres- 
ent ranking officer, the Chairman of its Board of Di- 
rectors, has had several conferences in Washington, in- 
eluding an extended talk with the Secretary of Com- 
merece. The Association officers are also in the closest 
touch with the other groups concerned with this problem. 

Although some damage has been done which cannot 
be undone, nevertheless it seems reasonably clear that 
understandings now exist and that steps are being taken 
which will go far to avoid further trouble. In particular, 
the Visiting Committee to the Secretary of Commerce 
for the Bureau has now been asked to meet with the 
Secretary to discuss the efficiency of the scientific work 
of the Bureau; and a committee has been established to 
study the present situation in its general administrative 
aspects. 

In this whole difficulty it is important to recognize 
that the battery additive matter can only be regarded 
as minor. The important issue here is the fact that the 
independence of the scientist in his findings has been 
challenged, that a gross injustice has been done, and 
that scientific work in the government has been placed 
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Bird CRYO-DESICCATOR 


FOR USE IN: 


Histology Cytology Histopathology 
Cytochemistry Histochemistry 


The Bird Tissue Cryo-Desiccator provides 
a simple, rapid, reliable and inexpensive 
method of preparing frozen dried tissues. 


Tissues are supported in a basket which 
has movable partitions to accommodate 
specimens of different sizes. 


Temperature is measured under the same 
conditions as the tissue. Liquid nitrogen is 
used to cool the tissue. Automatic sealing is 
achieved by atmospheric pressure. 


This new Cryo-Desiccator is inexpensive 
to operate and easy to use. Glass parts are 
held to a minimum and the construction is 


rugged. 


Price $1450.00 


FURNISHED WITH THE FOLLOWING ACCESSORIES: 
e@ 1 extra glass tube for tissue heater 
e 1 electric cord 
@ 1 flexible metal tube for attaching to pump 
e@ 1 dial thermometer, Weston 0-180 Deg. F. for use on 115 V., 60 


cycles only. 
For further information write: 
2385 RHODE ISLAND AVE., N.E. WASHINGTON, D. C. 
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OUBLE BEAM vs 
INGLE BEAM OPERATION 


buble beam operation, as featured in the Perkin-Elmer 
pdel 21 Spectrophotometer, is the best method of obtain- 

infrared spectra with the greatest speed and accuracy. 
fe are recorded directly in transmittance or absorb- 
ce by simultaneous comparison of reference and sample 


‘ams without complicated storage or repetition of sample 


dards. 
wide range of operating variables permits full choice of 


solution, speed and operating characteristics for any type 


study. Over 150 Perkin-Elmer double beam installations 
t operating daily in chemical investigations for medical 
oratories, pharmaceutical research, petroleum plants and 
kmical industry. Its flexibility and speed have made it the 
pepted instrument for spectral recording in the organic 
emical laboratory. 

Perkin-Elmer services include a complete instrument 
oratory for evaluating application of infrared methods 
your research or product control problems. Complete de- 
ls on services and instruments will be sent you on request. 


INFRARED INSTRUMENTS FOR ALL APPLICATIONS 


For the Research and Control Laboratory 
Model 112—Single beam, double pass, unitized construction. 
For highest resolution or single point, quantitative analysis. 
Model 21—Double beam; for the most efficient recording of 
spectra. 
Model 13—Single or double beam. Unitized construction. For 
maximum versatility and convenience of operation. 


For Continuous Analysis in the Process Plant 


The Model 93 BICHROMATOR Analyzer—a dispersion instru- 
ment—and The Model 105 TRI-NON Analyzer—a non-dispersion 
instrument. Both feature long-time stability, high sensitivity and 
unitized construction. Will operate on gas and liquid streams. 
Descriptive literature on each instrument available on request. 


The Perkin-Elmer Corporation, 840 Main Ave., Norwalk, Conn. 
Southern Regional Office: Lee Circle Building, New Orleans, La. 


For optical design and electro-optical instruments 


RK 
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This Model 21 Double Beam Infrared Spectropbo- 
tometer is in use at California Research Corporation. 


Polystyrene spectrum recorded in 8 minutes. 


FEATURES OF THE MODEL 21: 


1. Ease of Operation: sample and standard run simultane- 
ously; environmental changes cannot affect quality of 
results—instrument is completely automatic. 


2. Flexibility: speed of recording and response, resolution 
and chart scales may be varied to meet the require- 
ments of the problem at hand. 


3. Resolution: resolution in the order of 4 wave numbers 
from 2-40u is easily obtainable with proper prisms— 
adequate slit programming assures constant resolution 
in highly absorbing regions. 

4. Scanning Time: may be varied from 5 minutes for survey 
work to several hours for maximum resolution—spec- 
tra recorded in 7-10 minutes meet most quantitative 
and qualitative applications. 


5. Accessories: casily interchangeable prism assemblies, 
micro and macro liquid cells, gas cells (5-100 cm), 
attachments for polarization studies, etc. 

6. Compactness: operating controls are all centralized: di- 
mensions 40” x 20”x 20” with external amplifier and 
power supply. 
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Saunders Books 


New (Sth) Edition!—Frobisher’s New (12th) Edition!—Todd, Sanford 
Fundamentals of Microbiology and Wells’ Clinical Diagnosis 
This standard text has been completely ree PY Laboratory Methods 


organized and rewritten. The material fur- 
nishes a firm foundation upon which the 
beginning student may prepare for future 
studies. 


By Martin Frosisuer, Jr., Sc.D., Professor and Head 
of Department of Bacteriology, University of Georgia. 
633 pages, with 253 illustrations, some in color. 

New (5th) Edition—Ready April, 1953. 


New (3rd) Edition!—Heilbrunn’s 
General Physiology 


The most comprehensive book of its kind. 


This edition marks the 45th Anniversary of a 
book which has sold more than a quarter oj 
a million copies. 


By James Campsett Toop, PhD., M.D., Late Pro 
fessor of Clinical Pathology, University of Colorado 
School of Medicine; ArtHur Haw ey Sanrorp, 
M.D., Emeritus Professor of Clinical Pathology, The 
Mayo Foundation, University of Minnesota; and 
Benjamin B. Weis, M.D., Ph.D., Professor of Medi- 
cine, Department of Medicine, School of Medicine, 
University of Arkansas. 998 pages, with 946 illu 
trations—197 in color—on 403 figures. $8.50. 

New (12th) Edition. 


New!—Krueger’s 
L. Professor of Zoology in the 
ity of Pennsylvania, 818 pages, with 123 il- Principles of Microbiology 
victor $10.50. New (3rd) Edition. 
An elementary general microbiology text 
which brings present-day knowledge of mi- 
croorganisms into sharp, clear focus. 


Bacterial Genetics 


A brief, relatively simple book for bacteriolo- 
gists who have little professional knowledge 
of genetics. 

By Werner Braun, Ph.D. About 244 pages, illus- 
trated. Ready July, 1953. 


Whether explaining the biology of bacteria, 
microbiologic technics and methods, or ap 
plied microbiology—soils, foods, water, ete. 
—this book makes stimulating and absorbing 
study. 

By Warter W. Krvuecer, Department of Biology, 


Grand Rapids Junior College. 649 pages, with 14 
illustrations. New—Just Ready. 


Sorence, Vol. 111 


— 

Gr 


Biology, 
with 14 
t Ready. 


‘ol. 117 


Romer— 


The Vertebrate Body 


By Atrrep SHerwoop Romer, Ph.D., Harvard Uni- 
versity. 643 pages, with 363 illustrations. $6.00. 


Weatherwax— 
Plant Biology 


By Pavt Weatnerwax, Ph.D., Indiana University. 
451 pages, with 380 illustrations on 190 figures. $4.25. 
Second Edition. 


Hunter and Hunter— 
College Zoology 


By Cor. Georok W. Hunter, Ill, Ph.D., Brooke 
Army Medical Center, Fort Sam Houston, Texas; and 
F. R. Hunter, Ph.D., Florida State University. 821 
pages, with 490 illustrations. $5.50. 


Allee, Emerson, O. Park, 
T. Park and Schmidt— 
Animal Ecology 


By W. C. Avrez, Ph.D., University of Florida; At- 
rrep E. Emerson, Ph.D., University of Chicago; 
Ortanno Park, Ph.D., Northwestern University; 
Tuomas Park, Ph.D., University of Chicago; and 
Kart P. Scumipr, Chicago Natural History Museum. 
837 pages, with 263 illustrations. $14.00. 


Turner— 
General Endocrinology 
By C. Donnett Turner, Ph.D., formerly of U 


tica 
College of Syracuse University. 604 pages, with 349 
illustrations on 164 figures. $7.00. 


W. B. SAUNDERS COMPANY 


Dodson— 
Textbook of Evolution 


By Epwarp O. Dopson, Ph.D., University of Notre 
Dame. 419 pages, with 101 illustrations. $5.00. 


Prosser, Brown, Bishop, 
Jahn and Wulff— 
Animal Physiology 


Edited by C. Lapp Prosser. By Franx A. Brown, 
Jn., Ph.D., Northwestern University; Davm W. 
Bisnor, Ph.D., Carnegie Institution of Washington, 
Balti ; T L. Jaun, Ph.D., University of 
California; C. Lapp Prosser, Ph.D., University of Tli- 
nois; and Veaner J. Wutrr, Ph.D., Syracuse Univer- 
sity. 888 pages, with 312 illustrations. $13.00. 


Gardner— 
Fundamentals of Neurology 


By Eanest Garpner, M.D., Wayne University College 
of Medicine, Detroit, Michigan. 359 pages, 232 illus- 


trations on 142 figures. $4.75. Second Edition. 
DeRobertis, Nowinski 
and Saez—Cytology 

By E. D. P. DeRosernis, M.D., I for the In- 


vestigation of Biological Sci , Mi ideo; W. W. 
Nowmsxi, Ph.D., University of Texas Medical 
Branch, Galveston; and Francisco A. Saez, Ph.D., 
Institute for the I igation of Biological Sciences, 
Montevideo. 345 pages, with 143 illustrations, some in 


Villee—Biology 


By Crauve A. Ph.D., Harvard Univer- 
sity. 580 pages, with 280 illustrations. $5.50. 


West Washington Square 
Philadelphia 5 
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doing cohsail chromatography? 


if it’s resolution you ’re after... which sampling is. 


bound to be better? 


10 fractions of 20 cc each or 200 fractions of 1. cc each? 


Break a given volume into many small fractions, rather 
than a few large ones, and you're bound to get sharper dif- 
ferentiation, higher resolution. 

Stands to reason .. . but how? The manual ‘‘bird-watching" 
method is tedious enough for a dozen-or-so collections: down- 
right impossible when you need hundreds. 

It's no trick at all though when you mechanize fractiona- 
tion with the Technicon automatic collector. You can run collec- 
tions either by time-flow, or, if utmost resolution is required, by 
drop count. Either way, all you have to do is mount the prepared 
column on the machine, set it for the desired number (up to 200) 
of samples of whatever volume you wish (from a single drop 
up to 28 cc). Then start it and go away. 

Come back hours later (or next morning) and find the job 
all done. Excess material beyond that required for the experi- 
ment is automatically diverted to waste when the machine turns 
itself off on completion of the collection. 


a fraction collector 


There's a lot more you should know about this 
| wed time-and-labor saving instrument. You'll find it 
> in a brochure you can get by writing 


TECHNICON CHROMATOGRAPHY CORP. - 
215 East 149th Street, New York 51, New York 
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Youmans’ Basic Medical Physiology 

Teachers, students and practicing physicians alike have responded en- 

e thusiastically to this new and unusual book. Already a second printing has 

nm been required. Dr. Youmans has successfully separated fundamental prin- 

ciples from the mass of detail found in the usual definitive physiology text 

Second Printing thus providing (1) a practical orientation for students; (2) a concise means 
of re-establishing background as the practicing physician needs it; and (3) 

an excellent review for basic science, state board and specialty board exami- 

nations. By W. B. Youmans, M.D., Ph.D., Professor of Physiology, Uni- 

versity of Wisconsin Medical School. 436 pages; 117 illustrations. $7.50. 


;, Methods in Medical Research 
Research Techniques Contents of New Volume 5: Separation of Complex Mixtures and Higher 


and Interpretative Molecular Weight Substances; Methods of Renal Study; Immunochemical 


Methods for determining Homogeneity of Proteins and Polysaccharides. 


Editor-in-Chief, A. C. Corcoran, M.D., Cleveland Clinic Foundation. 394 
Data Not Readily pages, illustrated. $7.50. 

A series of compact manuals of modern research methods, techniques and 
A vailable Elsewhere equipment. All volumes still available. Edited by leading international 


authorities. Contents and prices on request. 


Nothing Glasser's Medical Physics 


One of the world’s most notable groups of scientists interprets living proces- 
ses by physical laws, describes development of physical methods and in- 
Comparable struments, analyzes effects of physical agents on living tissues, and pre- 
sents timely facts on application of physical theory and principles to medi- 
2 the Literature cine. Editor-in-Chief, Otto Glasser, Ph.D., The Cleveland Clinic Foundation. 
m Vol. 1: 1,744 pages; 1,382 illus. $20.00. Vol. 2: 1,227 pages; 987 illus. 
$25.00. Both vols. purchased as a set, $40.00. 


Sears’ The Physician in Atomic Defense 


A, Ready May 15. A simplified manual of great interest. Brings together basic 
NCL scientific data of the split atom; describes the practical clinical manage- 
nnouw ng ment of A-bomb injuries; provides authoritative data on planning, 
organizing and directing medical civilian defense measures. By Thad P. 
Sears, M.D., F.A.C.P., University of Colorado; Advisory Staff in Colorado 

Civil Defense. 320 pages; illus. Approx. $6.00. 


The Year Book Publishers, Inc. 
200 E. Illinois Street, Chicago 11, Illinois 


Please send me, postpaid book-mail, the following books for 10 days’ free ear aH 00K 


examination. 
Youmans’ Basic Medical Physiology, $7.50 © Medical Physics, Vol. 1, $20.00 
Vol. 5, Methods in Medical Research, $7.50 (C Medical Physics, Vol. 2, $25.00 
Please send tables of contents of all volumes in “‘Methods” (-] Medical i 


series (Vols. 1 and 2), $40.00 
OSears’ The Physician in Atomic Defense, Approx. $6.00 
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In, Successful Chnical Ube 
THE GUARINO ARTIFICIAL KIDNEY™ 


FOR ROUTINE TREATMENT EFFICIENT - SIMPLE 


ADVANTAGES: A BEDSIDE PROCEDURE 
Ease of sterilization 
No blood pumps 
No blood priming 
As little as 50 cc of blood may be out of patient with any 
rate of blood flow 
No moving parts 
No injury to cellophane 
No injury to blood cells 
Requires only 9 liters of wash fluid per hour 


SIMPLE: 
Can be quickly assembled by one person 
Can be operated by one person 
Wash fluid is a standard solution and may be prepared 
with tap water, distilled water, or sterile water. 


EFFICIENT: 

Highest efficiency is maintained by constant maximal 
gradient between blood and wash fluid with negligible 
reabsorption of blood diffusate. 

With approximately 25 feet of 34” dia. cellophane tubing 
(4 sq. cm. surface area) excellent clinical results 
have been obtained. 

In a typical bedside application**, when the ap 
was applied for 4'/. hours, the patient’s initial blood 
level of 182 mg/% N. P. N. was reduced to 128 mg/% 
during dialysis. 6 grams N. P. N. per hour were re- 
“ee in the wash. Rate of blood flow was 75-150 


min. 
This apparatus fulfills the clinical requirements for an 


artificial kidney. HOSPITAL MODEL $1500 
INDICATIONS: AVAILABLE TO QUALIFIED HOSPITALS AND 
Uremia—Acute Renal Failure—Chronic Renal Failure 'NSTITUTIONS 
—Presurgical Azotemia—Dialyzable Pesontn (barbit- DIALYZERS OF VARIABLE CAPACITIES CAN 
urates, salicylates, bromides, and other crystalloids) BE FURNISHED FOR PHARMACEUTICAL, 
Correction of Edema CHEMICAL, FOOD INDUSTRIES AND SCIEN- 
Correction of electrolyte imbalance TIFIC LABORATORIES 


Manufactured and Distributed by 


DIALYZER COMPANY OF AMERICA 


Designed and Developed by 
PAN-ENGINEERING COMPANY 
CONSULTING ENGINEERS 
114 LIBERTY STREET, N. Y. 6, N. Y. OF MEDICINE, 310-511 


MODERN MEDICINE, JUNE 
**CLINICAL REPORT BE PUBLISHED 
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OPTICAL 


INSTRUMENTS 


RADICALLY NEW STYLE 


POLARIZING MICROSCOPE with 
INCLINED OBSERVATION TUBE. 


© @ Inclined observation tube with adjustable Amici- 
Bertrand lens, iris diaphragm extensible eye- 
piece sleeve. 


@ Dust-proof, integral tube analyser with degree 
scale, rotating about 180°, coated Telan lens sys- 
tem to establish telecentric pencil of rays and 
eliminate astigmatism. 


@ Filter polarizer and filter analyser of great light- 
transmission; neutral grey tint. 


@ Ball-bearing, rotating stage, graduated into 360° 
with vernier reading to 0.1°, with clamping screw, 
| fine rotation adjustment and click-stop device to 

J click-stop at 45°-intervals at any desired points. 


@ Low position, co-axial coarse and fine motions, controlled from either side. 
@ Objectives furnished in eccentric mounts for quick and accurate alignment. 


@ May be equipped with integral illuminator permitting illumination by the 
Koehler principle. 


write for literature 


CARL ZEISS, INC., 485 FIFTH AVE., NEW YORK 17, N. Y. 


Guaranteed Uninterrupted Repair Service 


SINCE 1857, GOTTINGEN, ALLIED ZONE 
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there Here are eight 
must be distinct reasons 
a reason Why Haemo-Sol 


is the preferred 
cleaner for labora- 
tory glassware. 


Completely Soluble 
* Leaves No Residue 


OF Saving © Fully Haemo-Digestive 


* Lower Surface Tension 

* Scientifically Formulated 
+ Controlled pH 

* Multiple Laboratory Uses 


+ Greater Economy 


Apporatus ond fos! 


for literature and samples 
write 


MEINECKE & COMPANY, INC. 


225 Varick St. . New York 14, N. Y. 


Drying Problem Solved 
by New Method 


New, Niagara “Controlled Humidity” Method pro- 
vides air at precise conditions of temperature and 
humidity a permits accurate variations of such 
conditions at will, in the range of 34°F. to 140°F,; 
also below 32°. if required. 

This Method uses “Hygrol” liquid absorbent to re- 
move moisture from the air directly, saving the cost 
of refrigeration for dehumidification. Operation is 
completely and reliably automatic; the decal is 
re-concentrated as fast as it is used. 

It is used successfully in drying processes, control 
of hygroscopic paca preventing moisture dam- 

to materials or instru- 
ments, providing con- 
trolled atmosphere for 
tests and experiments, 
Units capacity 
ranges from 1000 c. f. m. 
‘to 20,000 c. f. m. 

Write for Bulletin 
No. 112; address Ni 
Blower Co., Dept. SW. 
405 Lexington Avenue, 
New York 17, N.Y. 


Extremely Accurate Temperature Control 


at any Point between 38°C. 


THE CASTLE HEAVY-DUTY HOT-AIR STER- 
WLIZER is made of lifetime stainless steel 
with heavy insulation. A circulating fan 
provides full circulation of air .. . elimi- 
nates “hot” and “cold” spots . . . insures 
uniformity of 4°C. 

This Super-Standard Castle Sterilizer is 
electrically heated . . . is designed and 
built for constant, extra heavy work in the 
laboratory. Exceptional accuracy of con- 
trol enables you to use this sterilizer also 
as a drying oven. 


For complete information write: Wilmot 
Castle Co., 1212 University Ave., Roch- 
ester 7, N. Y. 


Accurate dial type thermometer provided 


Bacteriological 
Apparatus 


and 


260°C. 


Scrence, Vol. 117 


| 
| 
| 
aC. 
The 
abe 
{ \ 
12 


ed 


lL. 117 


it’s 
STANDARD 
PROCEDURE 
to make 
STANDARD 
Your Source 
of Supply 


STANDARD 
Automatic Electric 


IMMERSION HEATERS 


Designed to Raise & Keep liquids at the 
Cerrect Temperatures at all times 


Entirely ‘automatic. Adjustment 
Knob .regulates Temperature as 
cal brated on dial. Thermostat 
controls temperature to 1° F. 
tolerance. Built of acid-resistant 
stainless steel alloy. No loss of 
heat. No heat is wasted. Safe, 
easy to use, no fire hazard. Com- 
pletely insulated against electric 

Safety cut-out prevents 
elements from overheating in 
or out of solution. Will raise 
temperature of one gallon of 
liquid 10° F, per minute, gives . 
uninterrupted service any place 
time. Plastic fingergrip 
indie is always cool. 


Operates on 115 Volts A.C., rat- 
ings 100 to 1,000 Watts. Units 
are Supplied with 6 ft. rubber- 
covered electric cord and un- 


breakable rubber plug. U 
Price 
Medel Ne. Length Length Sax 
64901 160°F. 10” Ss” 1%” $13.20 
64902. +140°F. 12” 8” 1%” 16.50 
64903. 120°F. 15” 10” 15%” 16.50 
64904 80°6. 20” 15” 1%” 19.25 
64905 60°F. 25” 20” 1%” 26.40 


STANDARD’S SPECIALS of the MONTH! 
Keeping Pace with your Laboratory Needs! 


PLURO-JAR 


The Versatile DESICCATOR 
with the UNIQUE, Adjustable Shelves 


For Crucibles and Chemical, Biological, Metal- 
lurgical Specimens of all kinds. 


@ An efficient desiccator 
@ All Specimens easily remov- 
able 


@ Parts replaceable at nominal 
cost 


@ Sturdily constructed of dur- 
able materials 


@ Requires minimum 
shelf 


table, 
or cabinet space 


All imens 
visible through jar 


@ Lower in price than any 


The PLURO-JAR is 7” high with metal screwcap, and a 
fixed bettom shelf, Furnished with two removable, ad- 
justable shelves, 3” in diameter, either flat or cioverleaf. 
Additional shelves may be ordered if required. 
No, 51921—Complete with 3 Cloverleaf Shelves 

$2.10 each—$22.20 doz. 
No. 51922—Complete with 3 flat Shelves 

$1.90 each—$19.80 doz. 


A NEW Pouring Spout 


For Small Containers! 


new type standard Pouring 
wee is designed to fit not only 
small containers, but also 4 
with small mouth 


The sp fits openings from 1” 
to fits openings from 
of slightly more than 1 gal. per 
minute. 

Has many safety features and 
assures a smooth flow of acid 
with no spurts or ashes. The 

spouts are made of acid-resistant rubber and plastic tub- 
ing to give long life. 


April 17, 1953 


STOPCOCK GREASE 


DOW CORNING 


Especially designed for laboratory use, 
this silicone grease is a most durable 
lubricant for glass and ceramic stop- 
cocks handling a wide variety of 
chemicals at both high and low tem- 
peratures. 

It permits the use of stopcocks in 
contact with the alkaline reagents 
mee commonly used in laboratory 


ith is an effective lubricant for stop- 
cocks used high or low temperature 
distillation. 
It reduces the danger of breakage and 
injury in assembling rubber hose 
glass tubing; makes possible the dis- 
assembly of hose and tubing after ex- 
Bow’ to heat. 
Corning Stopcock a is avail- 
in 2-ounce and 8-ounce lead 


STOPCOCK 
GREASE 


No. 94510 Price Unit 

Quantity 2 oz. 8 oz. 

1 $1.25 $4.50 

12 1.12 4.25 
144 1.00 


STANDARD SCIENTIFIC SUPPLY CORP. 
34 West 4th Street e New York 12, N. Y. 


LABORATORY APPARATUS — REAGENTS AND CHEMICALS 
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Send: for Your Free Copy 
New “REVIEW” of... 


© GALVANOMETERS* 

© MICROPHOTOMETERS 
© THERMOPILES 

© SPECTROMETERS 

MONOCHROMATORS 


P. J. Kipp & Zonen, of Holland, world 
renowned manufacturers of these and other 
specialized scientific instruments, have issued 
the first complete catalog of their line. Your 
copy will be mailed as soon as we receive your 
request. Please ask for “Review #50- S.” 
We are the exclusive United States repre- 
sentatives for Kipp & Zonen. Your corre- 
spondence is invited on any precision apparatus 
problem where we may be able to serve you. 


* Immediately jlable in many types 


JAMES G. BIDDLE Co. 


Electrical & Scientific Instruments 


1316 ARCH STREET, PHILADELPHIA 7, PA. 


con- 
trolled, cool, 
bright light for 
every applica- 


854 S. Figueroa St., Los Angeles 17, Calif. 


Wore Hematocrit. Per Hour 


ie 


{ 
3 


OU can greatly increase Centri- 
fuge capacity for Hematocrit Tubes 
y using the new International 
molded rubber Multiple Carrier. De- 
signed to fit the standard 50 ml. metal 
shields, Cat. 320, used in International 
Centrifuges, each Carrier has five holes 
to accommodate the standard Wintrobe 
Tubes with rubber caps. 

The glass tubes are properly cush- 
ioned at the bottom and supported at the 
sides against breakage or damage to 
graduations. The Carriers have flat 
bottoms and will stand upright on the 
bench, serving as a convenient holder 
when not in the Centrifuge. 

Order a set of International No. 368 
Hematocrit Multiple Carriers today at 
$1.00 xr Carrier. Your Laboratory 
Dealer them in stock. 


INTERNATIONAL EQUIPMENT COMPANY 


14 


SOLDIERS FIELD ROAD, BOSTON 35, MASSACHUSETTS 
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E&G microscope lamp 
tion. 
Built-in iris * Day- 
or write direct to manufacturer. 
| 
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pa 
— = 
* 
= A 


ALL THE CHEMICALS NORMALLY 


USED IN THE 


With the recent consolidation of the 
organic division of The Matheson Com- 
pany and The Coleman and Bell Com- 
pany, now, for the first time, one 
company supplies AND GUARANTEES 
a complete line of 3911 reagent inor- 
ganic and organic chemicals, biological 
stains, solutions and chemical indi- 


cators. 

Our new 8%2”x11” catalog of over 
100 pages will show you that every one 
of the chemicals in this complete list 
has been tested by one of our analytical 
chemists. Where ACS has set up speci- 
fications, these are met and all of the 
more widely used chemicals have either 
an ACS analysis or minimum specifica- 


LABORATORY 


tion analysis on the label. A technical 
grade may have been checked only as to 
identity . . . while a Reagent Grade 
with an analysis may have been subjected 
to fifteen different tests ... BUT EACH 
IS GUARANTEED TO MEET THE SPE- 
CIFICATIONS LISTED IN THE CATA- 
LOG! All of the biological stains in com- 
mon use have been tested and passed by 
the Biological Stain Commission. 

We have these chemicals in stock, for 
prompt delivery, at our East Rutherford 
and Norwood plants. Matheson, Cole- 
man & Bell chemicals are available 
either through your laboratory supply 
dealer or from the East Rutherford or 
Norwood offices. 


We shall welcome your request for a copy of this new catalog . 


Matheson, Coleman & Bell Products are Distributed 
By Laboratory Supply Houses throughout the World 


line available of 


GAS REGULATORS 
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And ... as always... 


THE MATHESON CO. 
carries the most diversified * 


COMPRESSED GASES end 


COLEMAN BELL, INC. 


ce the organic division of The Matheson Company . 
and... The Coleman & Bell Company 


YOU CAN OBTAIN 


Manufacturing 


EAST RUTHERFORD, NEW JERSEY 
NORWOOD (CINCINNATI), OHIO 


The Complete 
List of 


REAGENT 
INORGANIC 
AND 
ORGANIC 
CHEMICALS, 
STAINS, 
SOLUTIONS 


Chemists 
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Successful Performance of the Newly Developed 


RUDOLPH PHOTOELECTRIC POLARIMETER 


Has found 
many satisfied 
customers 
because of 
Greater Pre- 
cision, Reduc- 
tion of Eye 
Fatigue by 
Eliminating 
the Visual 
Photometric 
Field, Avoid- 
ing the Neces- 
_ sity for a Dark- 
Room. 


FOR FURTHER INFORMATION WRITE TO 


O. C. RUDOLPH & SONS 


MANUFACTURERS OF OPTICAL RESEARCH AND CONTROL INSTRUMENTS 
P. O. Box 446 CALDWELL, N. J. 


List 6 
(See Science, Feb. 20, for List 5) 


NEW PRODUCTS 


Acetyl-L-tryptophane methy] ester w-Cyano-pelargonic acid 
DL-alpha-Bromopropionamide Chloroacetamide 
Behenic acid Hexamethonium iodide 
Benzidine 4-Methyl piperidine 
Bilirubin Sodium iodo acetate 
Biliverdin Tartronic acid 
Carminic acid Triglycollamic acid 


} H.M. CHEMICAL CO., LTD.. SANTA MONICA, CALIFORNIA 
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New 1184-Page Aloe Scientific Catalog—now being distributed 


One complete source for scientific apparatus and supplies 
In this new catalog are listed more than 15,000 
items covering the broad fields of chemistry and 
the biological sciences as related to industry, 
education, medicine, and public health. Included 
are the most modern apparatus, “MODULINE” 
laboratory furniture, and a complete listing of 
essential chemicals and reagents. The book is 
logically organized and, therefore, easy to use. 
Large stocks and modern methods of handling 
your orders enable us to give you prompt service. 
Many exclusive items, such as the De Fonbrune 
Micromanipulator, are listed. In addition, our 
technical staff is always available to assist you 
with specifications, information and technical 
data. If your purchasing department has not 
received a copy, please send us your request on 
your firm’s or institution’s official letterhead. 


aloe scientific oivision of a. s. COMPANY 


LOS ANGELES 15, 
1150 S. Flower Si. 


MINNEAPOUS 4 
927 Portland Ave. 
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5655 Kingsbury 


KANSAS CITY 2 
4128 Broodway 


492 Peachtree St., N.E. * 


St. Lovis 12, Missouri 


SAN FRANCISCO 5 . NEW ORLEANS 12 
500 Howard St. 


1425 Tulane Ave. 


WASHINGTON, D. C. 5 
1501 14th St., N.W. 


ATLANTA 3 


fy 
wer 
4 
Complete apparatus, 
chemicals, reagents, ; 
laboratories of: 
Biological Sciences 
Petroleum 
Public Health 
Utilities, etc. 
j 17 


i 


Send for this factual Booklet on 


GLUCURONOLACTONE 


This booklet gives a concise picture of the physical 
and chemical properties of Glucuronolactone. The 
remainder of the booklet is the most recent survey 
of the literature of clinical studies. The papers are 
summarized either by the authors themselves or by 
Chemical Abstracts. This comprehensive review of the literature 
concerning the biochemistry and results of administered Glucuro- 
nolactone is a necessity for your technical library. A copy will be 
sent upon request. 


BATTERY PLACE « YORK 4, N. 


KLETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 
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Now Published! SCIENCE BOOKS 


lakiston 
NELSEN’S 


Comparative Embryology 
of the Vertebrates 


By OLIN E. NELSEN, M.A., Ph.D., 
Department of Zoology, University of Pennsylvania. 


This excellent, all-purpose text answers the demand for a 
really comprehensive approach to vertebrate development. 
It considers ontogeny in the vertebrates as an overall se- 
quential process with well-defined stages which vary in de- 
tail among classes, or even from species to species. The book 
is not just a comparison of a few forms, but of a great 
many. Six principal forms, amphioxus, shark, frog, chick, 
pig, human and many others, including some invertebrates, 
are discussed to give a true, comparative study of verte- 
brates and their development. 


Since this book correlates comparative vertebrate embryology 
with comparative vertebrate anatomy, its arrangement is 
such that the fundamental features of comparative embryol- 
ogy readily can be separated from the intricate phases of 
comparative anatomy. A selective procedure allows the book to be used for short as well as 
longer courses in embryology. The excellent illustrations make this text very valuable for use 


as a laboratory guide. 
982 Pages; 2057 Drawings and Photographs $8.00 


THE BLAKISTON COMPANY, INC. 
575 Madison Avenue 105 Bond Street 
New York 22, N. Y. Toronto 2, Canada 


Please send me ................... copies of Nelsen’s 


COMPARATIVE EMBRYOLOGY OF THE VERTEBRATES, $8.00 


You SAVE Postage by Sending Check or Money Order 
(J For 90-Day Teacher (For Personal Use on a () Check or M.O. Enclosed 
Examination 10-Day Trial Basis As (_] Charge 
Indicated ——————> Send C.0.D. 
PLEASE BE SURE TO FILL IN BELOW 


NAME . 
SCHOOL (if teaching) 
Sci. 4-17-53 
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LIVER INJURY 


Te (1982) CONFERENCE 
M.D., ASSOCIATE PROFESSOR OF MEDICINE, 
UNIVERSITY. oF MINNESOTA. MEDICAL SCHOOL. 
TOPICS: INFECTIVE HEPATITIS @ ENZYME ACTIVITY IN HUMAN LIVER © MORPHOLOGY OF THE 
LIVER © MECHANISM OF BILIARY EXCRETION IN MAMMALS @ HEPATIC HISTOCHEMISTRY 


265 pages, % illustrations, 20 tables, 2 color plates... $4.00 


METABOLIC INTERRELATIONS with special reference to Calcium 


TRANSACTIONS OF THE FOURTH Bag CONFERENCE 
BY EDWARD C. REIFEN M.D., DIRECTOR, 
AHOMA MEDICAL RESEARCH INSTITUTE AND HOSPITAL. 
Tonics: ‘CARTILAGE AND BONE MATRIX @ IN VITRO FIBROGENESIS OF 
DON AND HEART VALVES © PROTEIN COMPONENTS OF 80 POLYSAC- 
CHARIDES OF MESODERMAL TISSUES RADIOAUTOGRAPHIC STUDIES * ION- 
BINDING PROPERTIES OF CARTILAGE @ “LOCAL FACTOR" OF CALCIFICATION e@ 
PARATHYROID EXTRACT @ SERUM CALCIUM LEVEL @ RECENT FACTS ABOUT TRICALCIUM 
PHOSPHATE © CRYSTAL CHEMISTRY OF FRANCOLITE © CRYSTAL CHEMISTRY OF BONE 


APATITE @ LOCATION AND TURNOVER OF SODIUM ADIOPHOSPHATE 
@ SKELETAL DEPOSITION OF FLUORIDE @ Caries SUSCEPTIBILITY 


PROBLEMS OF CONSCIOUSNESS 


TRANSACTIONS OF SHE THIRD (1952) CONFERENCE 
DITED BY HAROLD A. ABRAMSON, M.D., ASSOCIATE PHYSICIAN FOR ALLERGY, 
TH E MT. SINAI HOSPITAL, NEW YORK, NEW YORK. 
TOPICS: CONSCIOUSNESS AND THE METABOLISM OF THE BRAIN ® HYPNOTIC PHENOMENA 
XPERIMENTAL WORK ON SLEEP AND OTHER VARIATIONS OF CONSCIOUSNESS. 


JOSIAH MACY, JR. FOUNDATION PUBLICATIONS 
SALES OFFICE: P. 0. BOX 575 © PACKANACK LAKE © NEW JERSEY 


PRIMATE FOOD 
“CHIMCRACKERS" 


2 x4 inches 


A New Item! 


The RECO Only food of its kind! 
DESALTER 
An Electrolytic Desalter Prepared from a formula developed 


f | of ic 
salts from biological in the Yerkes Laboratories of 
fn. chromatographic an- Primate Biology, Inc. 
alysis. 


Write for Brochure “B” 


Used by a great many Colleges, Univer- 
Chromatocabs sity and private Laboratories through- 
Densitometers out the country for the past fifteen years. 


Drying Ovens Write us for Sample, Analysis and 
Clips delivered price. 


KENNEL FOOD SUPPLY CO., INC. 


on THIRD STREET, Fairfield, Conn. 


20 Scrence, Vol. 117 


THE RECO DESALTER Catalog on Request 


OAKLAND 20, CALIFORNIA 


By 
SOLD . G 
AT 
COST 
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HARPER & BROTHERS 


COLLEGE TEXTS PUBLISHED SINCE JANUARY 1952 


Geology 


GUIDE TO THE STUDY OF ROCKS, 
by L. E. Spock. 256 pp. ....... $4.00 


An authoritative new text, published Janu- 
ary, 1953, and adopted by 50 colleges and 
universities within a month! A broad, sys- 
tematic study of the identification and classi- 
fication of rocks. 


SEISMIC PROSPECTING FOR he by 
Charles Hewitt Dix.414 pp... $7.50 


The first complete work on seismic pros- 
pecting, providing practical interpretation 
techniques, including routine tools and op- 
erations. 175 line cuts. , 


PLANE TABLE MAPPING, by Julian 
W. Low. 365 pp. ........... $4.50 


A convenient pocket manual for field geologi- 
gists, covering the plane table methods by 
which a field survey is carried out. Fully illus- 
trated. 


Chemistry 


ORGANIC CHEMISTRY, by Melvin }. 
Astle and J. Reid Shelton. 771 PR, - 


An outstanding new text for the full year 
course, designed for both chemistry majors 
and chemical engineers. Notable for the extent 
to which it integrates classical theories with 
modern electronic interpretations and indus- 
trial applications. 


QUANTITATIVE ANALYSIS, by Wil- 
liam Marshall MacNevin and Thomas 
Richard Sweet. 248 pp. $3.75 


A sound text for short courses, consisting of 
a series of experiments selected to illustrate 
basic theory. Theoretical material is incor- 
porated into the introduction of each experi- 
ment. Many exercises, both classical and 
modern. 


Biology 


INTRODUCTION TO EVOLUTION, 

Paul Amos Moody. 475 pp. ... $6. 
A new text, which provides an interesting, 
well-balanced, and scientific treatment for 
students with limited backgrounds in biology 
and geology. Presents the facts of evolution as 
manifested in modern animals, their distribu- 
tion and classification, and the fossil record. 
Fully illustrated. 


GENERAL BIOLOGY, Third gor | 

Leslie A. Kenoyer, Henry N. Goddard, 

and Dwight D. Miller. 662 pp. $6.00 
Just off the press. A thorough revision, com- 
pletely reset, of a text long noted for its 
excellent balance between plants and animals 
and between types and principles. The illus- 
trations are a feature of the text. 


LABORATORY MANUAL FOR GEN- 
ERAL BIOLOGY, Third Edition, by L. 
S. Kenoyer and Frank J. Hinds. Read 
in May. 180 pp. $2.50 


TEXTBOOK OF BOTANY, Revised 

Edition, by E. N. Transeau, H. C. Samp- 

son, and L. H. Tiffiny. 817 pp. $6. 
Revision of the leading text in modern bot- 
any, notable for its ecological and physiologi- 
cal approach, as opposed to the traditional 
morphological one, and its genetica approach 
on such topics as heredity, evolution, and 
the great groups of plants. 425 beautifully 
executed illustrations, including many new 
in this edition. 


Mathematics 


INTRODUCTION TO THE THEORY 

OF STATISTICS, by Victor Goedicke. 

Just published. A beginning text for both 
mathematics and non-mathematics majors, 
which explains the derivation of such for- 
mulas as correlation theory, normal curve, 
sampling theory, and others, without the use 
of advanced mathematics. Only high school 
algebra and geometry are required as a back- 
ground. Illustrative material is drawn from 
the fields of medicine, education, psychology, 
sociology, agriculture, and the exact sciences. 
250 problems, with answers provided. 


49 East 33rd Street, New York 16, N.Y. 
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GARCEAU ELECTROENCEPHALOGRAPHS 


A.C. Operated 
Inkless Writing 
Shipped Ready to Run 


No Batteries 
Require no Shielding 
Prompt Delivery 


THE JUNIOR GARCEAU 
ELECTROENCEPHALOGRAPH 


A simplified oy gy instrument for recording electrical 


potentials of 


rain. Built-in interference eliminators 


ent 


ree 


with any 


10 "Price $575. 00 complete. 


All Garceau Electroencephalographs operate en- 
tirely from the 115 volts 50 or 60 cycle power lines. 
ELECTRO-MEDICAL LABORATORY, INC. 
SOUTH WOODSTOCK 2, VERMONT 
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CHEMICALS 


5100 


@ Ergothioneine 
Hydrochloride 

@ Ergotoxine 
Ethanesulfonate 

@ Estriol 

@ Estrone Sulfate 

@ 1,2-Ethanedisulfonic 
Acid 


@ Ethanedithiol 
@ Ethyl Borate 
@ Ethyleneglycol Dinitrate 
@ N-Ethylethylenediamine 
@ N-Ethylethyleneimine 
@ Ethyl Isothiocyanate 
@ Ethyl Lithium 
(1 Molar Solution) 
@ N-Ethylmaleimide 
@ Ethylmercuric Chloride 
@ Ethylmercuric lodide 


Ethyl Nitrate 

@ 2-Ethylthiophene 

@ Etiocholenic Acid 
@ Europium 

@ Fabiatrin 

@ Ferrous Arsenate 

@ Ferrous Thiocyanate 
@ Ferulic Acid 

@ Ficin, cryst 

@ Fisetin 

@ Fluoboric Acid 

p-Fluoroaniline 

© p-Fluorophenol 

@ Fluorotyrosine 

@ Forbisen 

@ p-Formylbenzoic Acid 
@ Fucosterol 

© «-Furylalanine 

@ Gadolinium Oxide 


Ask for our new 
complete catalogue 


Inc. 


17 West 60th St. New York 23, N.Y. 
Plazo 7-817) 


Ready this month 


The first definitive presenta- 
tion of C. K. Ingold’s contvi- 


butions to organic chemistry! 


Structure and 
Mechanism in 


ORGANIC 
CHEMISTRY 


sy C. K. Ingold, F.r.s. 


University of London 


Physical and physicochemical princi- 
ples have been set forth in a descriptive 
manner, practically without formalism, 
and essentially as a mode of thought. 


Because of the tremendous scope of 
the subject, the author has confined his 
discussion of structure of molecules to 
molecules in their normal states, and 
in the case of molecular reactions dis- 
cussion has been ‘‘restricted substan- 
tially to those classes of homogeneous 
molecular reactions on which the pres- 
ent broad pattern of organic chemistry 
mainly depends.’’ 


835 pages, 45 figs., 162 tables. $9.75 


Examination copies to teachers on request 


Cornell University Press 
ITHACA, NEW YORK 
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Science, Poetry, and Politics 


Eric Larrabee 
Editorial Department, Harper's Magazine, New York 


NE OF THE PARADOXES of the pres- 
ent period is that science, while relaxing 
metaphysical claims, has extended social 
ones. It is not unusual for the modern 

American scientist to find himself making demands on 
society that would formerly have been thought un- 
necessary to make—for financial support, for freedom 
from interference, for understanding of scientific 
aspirations and techniques on the part of the public. 
In protecting his own self-interest as a scientist he is 
compelied to enter arenas of value judgment from 
which science, as a philosophy, has progressively with- 
drawn itself. The principles on which claims might be 
based are no longer, if they ever were, generally ac- 
cepted; and on every hand are signs of antiscientific 
sentiment. Deprived of the protective devices that 
operate within the scientific fold, the scientist is con- 
fronted with the problem of how to conduct himself 
in the fields of nonscientifie behavior, of which poetry 
and polities, one for individuals and the other for so- 
ciety as a whole, are two extremes. 

If the need were merely for a better press, for “sell- 
ing science to the people,” then the AAAS could hire 
a competent public-relations counsel and leave the 
matter in qualified hands. Unfortunately it is nothing 
of the kind. The problem of Anti-science, though it 
may be a subdivision of the larger one of Anti-intel- 
lect, is not amenable to the manipulation of opinions. 
Palliative measures—like encouragements for more 
and better teaching and popularization of science—do 
not alter the conditions that have brought it into ex- 
istence. They are, in fact, likely to be self-defeating 
and to alienate as often as they attract. The trouble 
is not too little publicity but too much, not its failure 
but its suecess. Scientists as a class, like nearly every 
other in contemporary America, are prone to exag- 
gerate the degree to which they are persecuted, ignor- 
ing the existence of their own prestige in order to 
visualize themselves as underdogs. The vast admira- 
tion that science actually enjoys is not only more 
widely shared than the antipathies against it, it is 
partly responsible for them. At least one source of 
Anti-science lies in the deepening absorption of science 
by society, a further interpenetration of one by the 
other than had earlier existed. Anti-science is in many 
respects the friction that this process inevitably gen- 
erates. 

I do not mean to minimize the difficulties that sci- 
entists face, particularly since I write as an avowed 
generalist whose own problem is of a different, if not 
opposite, nature. But I write also in the conviction 
that they cannot be reduced without lay participation, 
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that they involve propositions on which nonscientists 
have a responsibility to speak, and that science is 
much too important (to paraphrase Clemenceau) to 
be left to scientists alone. The limitations on a lay- 
man’s prerogative are obvious and need neither be 
elaborated nor excused. This paper has no other jus- 
tification than to offer scientists an outsider’s view of 
their predicament. It is a sympathetic one, although 
it may not invariably appear so. The writer is fully 
aware how precarious his position is, but would rather 
take his chances than apologize for it, in the belief 
that science will be better served by friendly criticism 
than it is at present by its uncritical friends. Only 
from the outside, in any event, can the claims that 
science is now making beyond its proper sphere be 
validated. 
II 


The situation would be simpler to describe if those 
claims reached farther and were more vigorously en- 
gaged. “From nucleonics to sociology,” writes the 
physiologist Ralph W. Gerard, “there exists in prin- 
ciple a continuum.” Why stop at sociology? If there 
exists a definable boundary at which the orders of 
knowledge become qualitatively different, it must lie 
on the seale well beyond the region where the human 
personality begins overtly to intrude itself. If soci- 
ology is part of the scientific continuum, if only in 
principle, then so also must be the humanistic studies 
of behavior, which draw on poetry and politics, among 
other resources, for their factual evidence. Admittedly 
this is a wavering line of controversy, but it is the one 
from which science in the past quarter century has 
conducted a metaphysical retreat. The brave asser- 
tions of the behaviorists—like John B. Watson’s “We 
need nothing to explain behavior but the ordinary 
laws of physics and chemistry”—are no longer to be 
heard except in faint echoes among the Social Physi- 
cists. During the same period in which science has 
made its longest forward strides in both performance 
and public esteem, it has reduced its aims and short- 
ened its philosophical reach. 

To be sure, it would be unreasonable to expect sci- 
ence to be permanently associated with optimism, even 
about itself. An increase in knowledge, as we fre- 
quently are reminded, is also an increase in ignorance. 
Only the innovators of scientific method like Descartes 
and Bacon could assume that, if it were widely and 
truly applied, all conceivable questions about the 
cosmos would be answered in from six to sixty years. 
Yet it is curious that scientific self-confidence should 
fluctuate as it does, from one generation to the next, 
especially in its relationship to competing and con- 
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flicting doctrines. Nowhere is this more apparent than 
in the rhythm of changing tensions between science 
and religion, which at the moment have fallen slack 
and seem not to be of pressing importance. No one 
thinks it strange that the Pope should enunciate a 
doctrine of creation timed to an expanding universe 
or that a scientist of the stature of E. U. Condon 
should speak of the “truths of science” and the “truths 
of religion” as though they were complementary. Such 
cireumspection must be both a puzzle and a relief to 
mature scientists now at work who can remember the 
Scopes trial, or who may indeed have grown up on 
Andrew D. White’s History of the Warfare of Sci- 
ence with Theology in Christendom. Confronted with 
the current revival of religiosity among intellectuals, 
they must be tantalized by the ironical thought that 
science has won all the battles but lost the war. 

Obviously such is not the case. A great deal of con- 
fidence in science—as, for that matter, of science in 
itself—is dormant, beneath the surface, taken for 
granted, and no less operative because it is unobtru- 
sive. Despairing scientists in search of a more realistic 
impression of what has happened should perhaps ob- 
serve more closely the morale of their opponents, who 
are compelled to admit, like the British theologian 
C. S. Lewis, that the war is over and that a materialist 
faith is everywhere triumphant. To the Anti-scientist, 
also thinking himself an underdog, this era seems 
saturated with a pragmatical disregard of supernat- 
ural sanctions. The easy-going empiricism of every- 
day life, in that sense, is both an index of science’s 
success and a potential source of its strength, how- 
ever little bearing it has on scientific philosophy at a 
sophisticated level. The point at issue here, however, 
is not the score of an intangible contest between 
ideologies. It is apparent that in science’s house are 
many mansions, that there are many ways of “be- 
lieving” in it or not, and that its forward progress 
about its main business does not depend directly on 
the regard in which it is held. Science has at best a 
negative or indirect effect on numerous currents in 
the climate of opinion, including some that have an 
effect on the intellectual reputability and what might 
be called the “political” status of science. Yet one 
could fairly deduce, I think, if only from the con- 
temporary preoccupation of scientists with proselytiz- 
ing and with self-protection, that in the near future 
no status quo for science, in its nonscientifie situa- 
tions, can be maintained. 


For the purposes of the paragraphs which follow, 
it will be assumed that advance and retreat are the 
only alternative tactics and that of the two the former 
is preferred. Perhaps it is debatable whether science 
can ever serve as a universal organizing principle for 
those who are unable to apprehend its subtleties. 
Years of disciplined study, as Ernest Nagel has 
argued, are required for understanding the concep- 
tions now employed at the outer edges of scientific 
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advance. Perhaps the injunction of James B. Conant, 
that the uninformed public refrain from speculation 
of any kind about a subject (nuclear weapons, in this 
instance) on which essential facts must be concealed, 
reflects a typical pattern of divided knowledge to 
which we must become permanently reconciled. J 
should prefer not to think so, and not to accept the 
specialist’s point of view, though it is valid in itself, 
without a generalist’s modification. “Great scientific 
advances are not now,” as Charles Singer writes, “nor 
have they ever been, of their own nature specially 
difficult of comprehension. . . . If those men of science 
be right who assume as inevitable their own unintel- 
ligibility to a public all too ready to accept this as- 
sumption, then is the outlook of our age gloomy in- 
deed.” Rather, let us assume that science has no theo- 
retical limits, either of applicability or acceptance. 

What, then, are the obstacles to advance? Many 
of them come quickly to mind—mistrust and resent- 
ment of a morally neutral position, of a specialist out- 
side his specialty, of allegiance to principles above 
national jurisdictions, of disturbing opinions for 
which no individual can be held accountable, and so 
on. Leaving aside those persons who oppose science 
for simple doctrinaire or unconsidered reasons, there 
is clearly a complex of many attitudes involved for 
the thousands of educated and rational people who, 
to the seeming detriment of science, continue to hold 
nonscientifie beliefs. Since their convictions have sur- 
vived as much as half a century of concerted attack, 
it is unlikely that they will be converted overnight, or 
by a television program on recent developments in 
marine biology. Many of them are apparently satis- 
fied with a working allegiance to technology, rather 
than to science, as the fount of material welfare. If 
forced to choose between cumulative and noncumula- 
tive types of knowledge, many will reject the former 
in favor of the arts and letters that make life worth 
living and remain alive while science goes out of date. 
If science is to make any significant inroads on Anti- 
science in our lifetime, these are the people who must 
be convinced that science has music and color and 
poetry of its own. 

I have not contrasted poetry with science in the 
naive belief that all scientists are by definition inseh- 
sitive to poetry. Yet disparagement of intuition in 
any form is a part of the scientific tradition, even if 
it is not universal or compulsory, or limited to scien- 
tists, for that matter. There is a certain thread of 
consistency in the response of scientists and poets to 
one another, from Bacon onward (how anyone, inci- 
dentally, who knew Bacon’s low opinion of poetry 
could think he wrote the plays of Shakespeare is one 
of the real mysteries of nonscientific behavior). New- 
ton was not alone among scientists in thinking poetry 
“qa kind of ingenious nonsense,” nor Blake among 
poets in calling science “the tree of death.” Over a 
period of centuries, it is also a one-sided relationship, 
for the most part, with poets making the greater at- 
tempt to accommodate science than the other way 
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around. They were more interested in Newton than 
he was in them, as in our own day T. 8. Eliot has 
encompassed more science than science has encom- 
passed him. While poets have struggled to preserve 
a place for value in a world of fact, few scientists 
have had to concern themselves with finding a place 
for fact in a world of value. 

We might be better off today if more of them had. 
Many readers of this journal are presumably familiar 
with the deplorable state of isolation from its audi- 
ence into which the poetic art is generally thought to 
have fallen. Many of them may be surprised to know, 
however, that several critics hold modern science re- 
sponsible for this. The two most recent scholarly books 
on the subject—Douglas Bush’s Science and English 
Poetry and Hyatt Howe Waggoner’s The Heel of 
Elohim: Science and Values in Modern American 
Poetry—share the view that all modern poetry has 
been conditioned by science, even when seeming to re- 
act adversely, into avoiding clear and logical state- 
ment in favor of intentional complexity, ellipsis, and 
ambiguity. Mr. Waggoner puts it thus: 

Now if the observational and experimental techniques 
of science really constitute the only valid approaches to 
truth . . . then it follows that poetry, if it is to seem 
significant, should . . . appeal to the sensibility (defined 
as primarily if not wholly emotional) but not to reason. 
.. . It should, indeed it must, be this kind of poetry to 
be taken seriously: for we cannot take it seriously if it 
is only poor science (it is clearly very bad science)... . 
It must be thus, then, because in a world in which a di- 
vorce has been arranged between fact and value, poetry, 
which cannot compete with science in handling the kind 
of facts that science handles—and these are thought to 
be the only facts there are—poetry must keep strictly to 
the realm of value and leave the other realm to science. 


“So much the better!” might be the reply of scien- 
tists who hold that science has no other responsibility 
than the untrammeled pursuit of its own ends. Yet if 
they choose to live and wish to be effective in a world 
in which poetry is also a fact, in which emotions un- 
deniably exist and operate, then their position is un- 
tenable. Since it is little better than verbal and essen- 
tially false, the distinction between fact and value 
erumbles at the touch. In a strictly observational 
fashion, it is impossible to find values that are free of 
fact or facts that are free of value: the notion that 
one may do so is merely a convenience, and it becomes 
increasingly less convenient the more we suffer its ar- 
bitrary and obnoxious consequences. If science builds 
its future on these shifting sands it will not only build 
poorly, it will invite the ultimate undermining of the 
structure by the forces thus removed from scientific 
sustenance and restraint. 

Science, at its own peril, may continue to treat the 
intuitions of which poetry is the purest product as an 
unrelated avenue of experience. The materials on 
which the poetic intuition works are no less factual 
because they are not statistically handled, nor is the 
intuitive process less accurate because it is rapid and 
deals with probabilities, using a mental shorthand in 
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which intermediary steps may not be consciously per- 
formed. Intuition is commonly called upon to manage 
an unlimited number of variables—the connotations, 
say, that a given word in a given poem will have for 
all possible readers—and to produce an approximate 
answer instantaneously. Intuitive conclusions may 
often be wrong, but not because they are intuitive or 
because any other method could have produced better 
ones. I trust these words will not be misinterpreted 
as a request that science scuttle mathematies and ex- 
periment forthwith, to rely henceforward on hunches 
and inspired guesswork—though much fruitful seien- 
tific work has had an assist from intuition in the past, 
and will presumably continue to enjoy its unpredict- 
able and irreplaceable aid. Nothing need be aban- 
doned that is now possible, nothing need be sacrificed 
that has proved its worth in any eategory, in lower- 
ing the artificial barrier that separates science from 
the proper studies of mankind. I do not presume that 
the seiences of the nonscientifie which eventually re- 
sult will be exact facsimiles of mid-twentieth-century 
models—or that they will need nothing more than 
“the ordinary laws of physics and chemistry”—but I 
do presume that they will be scientific in the best 
sense, in the traditional sense, which is science’s only 
permanent legacy. 


IV 


Already there is a mounting body of evidence to 
suggest what the outcome will be if science hesitates 
to extend itself and withdraws into the security of 
only those “facts” that can be weighed and measured, 
or entered in the coding devices of electronic com- 
puters. In a mass-educated society people crave en- 
lightenment, and, when they do not receive it from 
accredited sources, they will search elsewhere. Much 
of the faddist and crank behavior that perplexes and 
annoys the scientific community, often giving it the 
sense of being surrounded by a sea of irrationality, 
belongs in a grouping that might be titled “vacuum 
phenomena.” Where an admiring but overdramatized 
picture of psychiatry is more widely accessible than 
reputable treatment, the result is dianetics. Where 
there is a pervasive sense of inadequate dict but only 
sporadic efforts to improve it, the result is Gayelord 
Hauser. Whenever large numbers of individuals are 
willing to make themselves ridiculous in the face of 
orthodox opinion, at a cost of which they are quickly 
made aware, there is likely to be an element among 
their motives that is not ridiculous at all. Much harm 
was caused by the liars and mental invalids who 
claimed to have seen flying saucers, but much harm 
was also caused by scientists who persisted in offer- 
ing explanations that did not explain, insisting that 
no others were needed, and labeling all disagreement 
hysterical during the six years that elapsed before 
Donald Menzel’s sympathetic, reflective, and appar- 
ently definitive book on flying saucers was published. 
If he is right, then the previous “explanations” were 
wrong; and they harmed science in their facile as- 
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sumption that all nonscientists are equally susceptible 
to hallucinations, and that all science was called upon 
to do was rap a few knuckles. 

Hence a pronouncement like that of Michael 
Polanyi—“a society which wants to foster science 
must accept the authority of scientific opinion”— 
seems to me to be subject to considerable qualifica- 
tion. There can be no question of the right, nay, the 
obligation of scientists to decide for themselves what 
textbooks and journals will be published under their 
own auspices, what appointments will be made to 
their faculties and institutions of research, or to what 
projects their own time and effort will be devoted. 
Yet there seems to me to be a very large question 
whether this is the same thing as the acceptance of 
“the authority of scientific opinion” by nonscientists, 
or whether there is any substitute for free and open 
discussion on any questions that affect the entire 
society. The amount of money to be allocated to a 
National Science Foundation is just such a question, 
and the unhappy incident that occurred the first time 
it eame up is highly illustrative. Among certain dis- 
respectful nonscientists of my acquaintance, there was 
unseemly but understandable mirth when scientists, 
as a pressure group, lined up at the public trough 
with other pressure groups and suddenly discovered 
that they exerted no pressure. It was a salutary 
lesson. 

One cannot be effective in polities while remain- 
ing above it. One cannot wield political power- without 
accepting political responsibility, which is primarily 
the responsibility to respect the politics of others. I 
am very much afraid that ever since the threat of 
atomic warfare brought American scientists into poli- 
ties on a large seale—and into government employ on 
an even larger scale—there has been a marked tend- 
ency among them to patronize the political scene, to 
sneer at it, and at the same time to seek to dominate 
it as a privileged caste. Like the poet, the politician 
must develop a healthy respect for facts, which are 
no less real because they are imponderable. He must 
manage a number of variables at least as large as 
the number of his constituents, and if his intuitive 
statistical processes for so doing do not average out 
successful answers, he ceases to be a politician. Here, 
on the other hand, is a representative sample of a 
“scientific” verdict on polities, taken from a sym- 
posium on cytology published by a college press: 

We have to see to it that somehow future statesmen, 
members of the judiciary, the clergy, and other leaders 
of the people, the molders of public opinion, have a more 
‘*seientific’’ outlook than most now have. But in the 
meantime we scientists have also somehow got to take a 
larger part in the formulation of public policy than we 
have so far been doing. Here we run into a real problem: 
how determine policies without being a politician? And 
how can a good scientist be a good politician? For the 
essence of the politician’s art is to make people think as 
he wants them to... . 

Anyone who wonders why science has come upon 
hard times politically need only read that paragraph. 


It is loaded with emotional assumptions that put a 
nonscientist’s teeth on edge, and that lead nonscien- 
tists who seek to defend science into black despair. 
I am reminded of a physicist with whom I once dis- 
eussed the “problem” of Anti-science; he said that it 
seemed to him perfectly natural that people should 
resent the scientist’s superiority. There is a word for 
this, gentlemen, and the word is arrogance. It has 
nothing to do with science proper, it is not required 
by the needs of dedicated and impartial investigation; 
and it is certainly not sustainable on an evidential 
basis. It is an archaic prop to the ego, a social and 
psychological bad habit left over from the bad man- 
ners of nineteenth-century academic life, and fortu- 
nately it is already on the way out. But it is still one 
of the first and most unnerving aspects of science that 
many laymen encounter, and it has done incalculable 
harm. 
V 


A scientist might conelude, presented with these ar- 
guments for modifying the rigid definitions that sepa- 
rate science from other forms of human activity, that 
an effort was being made by laymen to penetrate sci- 
ence and to take over its time-honored functions. The 
prospect that existing distinctions might be blurred 
suggests this fear to Dr. Polanyi: “It would not only 
become practically meaningless to describe anyone as 
a scientist, but even to refer to any statement as a 
scientific proposition. Science would become, in effect, 
extinct.” In all respect, I cannot share the logic of 
this defensive orientation. The opposite danger, that 
science might lose the fertilizing and revivifying con- 
tributions which amateurs have always made to it, 
seems to me equally great if not greater. And for 
science to lose contact with society at large would be, 
of course, disastrous. Error we shall always have with 
us, within the sacred precincts as well as without, 
and a dreary record of historical failures underlines 
the fallacy of supposing that any one group may 
purify itself and live apart. Is it an abrogation of the 
scientist’s independent judgment to rejoin the race of 
common folk on more workable terms of equality than 
now pertain? 

The “mad scientist” who is so consistent a figure 
of modern folklore is not entirely the product of 
envy and ignorance. There is justice—poetic justice, 
if you like—in the popular view of the archetypical 
scientist as a warped and incomplete being, a man 
who has isolated one component of the universal ex- 
perience and cultivated it to the exclusion of all 
others. Science itself, in a historical perspective, has 
achieved its triumphs as well as its tragedies by im- 
posing an arbitrary but significant order on the un- 
differentiated flux of nature. There is a sense in which 
science consists legitimately of distortion, in. which 
one can say that all great scientific discoveries ap- 
pear initially to be contrary to common sense, and in 
which the Western civilization that science has pro- 
foundly shaped now dominates the world precisely 
because it is neurotic. But it seems highly unlikely 


Science, Vol. 117 


tha 
ing 
: ant 
cor 
of 
spe 
seit 
im 
tin 
met 
wh 
fine 
dea 
the: 
hea 
brit 
ieal 
still 
non 
( 
wa 
is a 
or | 
not 
stat 
lea; 
am 
wel 
tha 
7 
of 
less 
Pu 
mo: 
for 
reli 
thr 
reti 
to t 
for 
acti 
ach 
7 
met 
bee 
398 


that this pattern of dissociation can survive the com- 
ing fifty years without serious damage to both science 
and society, and of the powerful corrective forces now 
coming into play none is more hopeful than the urge 
of scientists themselves toward synthesis, both of one 
special field of study with another and of one with all. 

That is why, as a nonscientist who wishes to see 
science prosper, I am relatively undisturbed at the 
image of a world in which scientists would be indis- 
tinguishable from people, in which scientists would be 
men and women first and scientists second, and in 
which—perhaps, in ways that scientists today may 
find difficult to visualize—everyone else will be scien- 


tists, too. The human condition is crowded with am- 
biguities, and all our acts have unintended conse- 
quences. The act itself of posing the scientific dilemma 
in these terms will suggest to the reader countless 
other terms in which it might also be posed, perhaps 
irritating him where it ought to soothe and offering 
consolation where it ought to kindle wrath. These are 
emotional objects of dispute, charged with old quar- 
rels and haloed with the motivations we impute to one 
another. They are not, in that respect, “scientific,” 
but I commend them to the attention of scientists, 
lest they be left indefinitely in other, and ultimately 
less sympathetic, hands. 


Some Comments on Popular-Science Books 


John Pfeiffer 


New Hope, Pennsylvania 


ONTRARY to optimistic rumors that have 

been circulating ever since the end of World 

War II, scientists still have not deserted 

their ivory tower. But the place is a good 
deal better ventilated than it once was. Moreover, fur- 
ther renovations are in sight, a fact that may prove 
heartening to those who have spent years trying to 
bring American scientists and the rest of the Amer- 
iean public closer together. I might add that they are 
still far apart, and progress along such lines comes 
none too soon. - 

One promising sign is the bumper crop of books 
prepared by scientists for nonscientists. Popularizing 
is a vice that cannot be indulged in privately. Sooner 
or later, your efforts will probably be published—and 
not long ago that would have meant some loss of social 
status in the scientific community. Of course, your col- 
leagues wouldn’t have said anything to your face. But 
among themselves they would have wondered why you 
were writing instead of doing research, and concluded 
that you were slipping. 

This attitude has not disappeared entirely. Traces 
of it can still be detected, particularly in the upper, 
less efficiently aired, chambers of the ivory tower. 
Pure mathematicians, snug in their hyperspaces, are 
most reluctant to take time out for book-writing, or 
for any other conerete form of popular science. The 
reluctance coefficient becomes smaller as one passes 
through the spectrum of the specialties from theo- 
retical physies and chemistry to biology and finally 
to the social sciences. But generally speaking, writing 
for the layman is becoming respectable, and it may 
actually bring the scientist as much prestige as his 
achievements in research. 

This article will confine itself to a series of com- 
ments on popular-science books, most of which have 
been published during the past two years. The ma- 
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jority concentrate on research currently under way 
or offer up-to-date summaries of scientific thinking on 
specifie subjects. Some books are devoted to various 
themes in the history of science, and others, the small- 
est proportion of all, deal with science itself—its 
methods and aims and values. These three categories 
may not be all-inclusive; certainly they overlap in 
many cases. But they may help to indicate those areas 
of science that are relatively well covered and those 
that have been neglected. 


A Marrer or Stry.e 


As far as books in the current-research category 
are concerned, one of the most encouraging develop- 
ments is an unspectacular but steady increase in the 
use of the word “I.” This statement will have to 
stand as a general impression until some Ph.D. eandi- 
date investigates it statistically. But it is based on eon- 
siderable reading, and several publishers have eom- 
mented to me about the significance of the trend. In 
using the first person the scientist has taken an all- 
important first step in freeing himself from what is 
undoubtedly the deadliest, most awkward style ever 
invented by anyone for any purpose—the nameless 
style found in technical publications. 

If the scientist insists on subjecting his colleagues 
to this sort of writing, that is his business (although 
judging by recent criticisms, they don’t particularly 
enjoy it either). But the weight of experience shows 
that good English is more helpful in communicating 
with other people. Although uninhibited use of the 
first person is no guarantee that a book will be well 
written, it is a valuable index to general readability. 
The odds are that it will be easier to read than one 
which, in the name of being “impersonal,” falls back 
on the phrasing typical of the average scientific 
report. 
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A good example of what I have in mind is Stars in 
the Making, by Cecilia Payne-Gaposchkin, of the Har- 
vard College Observatory. This book, an introduction 
to stellar evolution, is written in an informal style that 
is certain to be appreciated by students, as well as by 
laymen. Also, it is a completely honest book and does 
not gloss over areas of ignorance in an effort to give 
an impression of certainty where none exists. In con- 
sidering available evidence, Dr. Payne-Gaposchkin 
writes: “Of these tangled threads it is our problem 
to weave a coherent web; and I must be frank—the 
web is full of holes at present, and if I were to at- 
tempt to foist it off as a well-woven fabric I should 
do it at the price not only of compromising with my 
own conscience, but also of incurring the derision of 
my astronomical colleagues.” 

Such humility is not to be found in Fred Hoyle’s 
The Nature of the Universe. The British astronomer 
has been accused of presenting controversial ideas and 
theories—namely, his own and those of his close asso- 
ciates—as if they had already been accepted by the 
scientific world. This fault, which is generally attrib- 
uted to science writers rather than scientists, has justi- 
fiably aroused the wrath of astronomers in this coun- 
try and abroad. Even some of Hoyle’s harshest critics, 
however, concede that he writes beautifully and hope 
he will publish other, more restrained, books. In fact, 
The Nature of the Universe would be required reading 
in any course designed to teach people how to explain 
things simply and vividly. 

Two less widely read books also deserve special 
notice as first-rate examples of science popularizing. 
The first, The Physical Basis of Mind, published more 
than two years ago, consists of a series of general 
statements outlining some modern concepts about 
thinking, consciousness, speech, and other functions 
of the brain. The statements were prepared by seven 
specialists including the Nobel prize winners Charles 
Sherrington and E. D. Adrian. The final chapter, a 
discussion of the mind-matter problem, presents some 
of the implications of modern brain research as inter- 
preted by three philosophers. 

Doubt and Certainty in Science by J. Z. Young, of 
University College, London, is also concerned with 
studies of the human brain. It presents the elements 
of cybernetics, emphasizing some of the more obvious 
similarities between the workings of certain centers 
in the nervous system and the action of high-speed 
electronic computers. Although written primarily for 
the layman, it may also prove of value to biologists 
who have difficulty swallowing—and following—cy- 
bernetical theories as described by mathematicians, 
physicists, and engineers. They may be more receptive 
to this book since it is written by a highly respected 
worker in their own branch of science. 

It should be noted that the chapters of Professor 
Young’s book were originally broadcasts prepared 
under the auspices of the British Broadcasting Com- 
pany. The Nature of the Universe and The Physical 
Basis of Mind are also by-products of BBC programs 
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that aroused widespread interest among listeners, 
Broadcasting can stimulate the development of a col- 
loquial style and the publication of popular-science 
books, because it encourages investigators to speak 
simply and informally. Popular writing is rarely diffi- 
eult for those who can explain themselves without 
floundering about in technical jargon—and who con- 
sider it important to reach the layman. 

In this country, however, network officials are not 
very enthusiastic about talking scientists. They will 
not experiment with the radio science talk—the ad 
lib talk or conversation—even on “educational” pro- 
grams, which usually are scheduled for off hours and 
are not expected to attract sponsors. So far as | 
know, their sole contribution to popular-science ]i- 
braries was a work that appeared shortly after the 
war. At that time Warren Weaver, of the Rockefeller 
Foundation, arranged to have prominent scientists 
deliver talks during the intermissions of the New 
York Philharmonic Society concerts. The broadcasts 
were later included in an interesting and informative 
book called The Scientists Speak. 


Some TRENDS AND IMPROVEMENTS 


No discussion of popular science would be complete 
without a special place for Rachel Carson’s The Sea 
Around Us. Having headed best-seller lists for well 
over a year, it should be considered a phenomenon 
rather than a mere book. About three decades ago 
Paul de Kruif developed an effective method of sci- 
ence popularizing. He invented, or at least promoted 
most successfully, the breathless detective-story style 
—a style that was epitomized by his Microbe Hunters 
and can be credited with creating a far larger audi- 
dience for books about science than would otherwise 
exist. 

But a breathless style requires a breathless subject, 
and de Kruif’s has unfortunately been applied to a 
host of minor topics (by the originator, as well as 
by his many imitators). We keep reading exciting lead 
paragraphs, anecdotes full of suspense, phrases like 
“the balding, sad-eyed researcher.” As often as not, 
however, the “discovery” being described represents 
the quintessence of anticlimax. It may be a mere mole- 
hill of a discovery, far too insignificant for such a 
mountainous style. We are informed about a new balm 
for athlete’s foot, or a wrinkle-removing hormone 
cream, or a portable dehydrating unit for family 
pienies. No style, however rugged, can stand up in- 
definitely under such maltreatment. 

This may be the strategic time for a different ap- 
proach, and The Sea Around Us may indicate the 
nature of that approach. It is essentially a literary 
way of writing about science. The objective is not 
only to inform, a process which may satisfy the reader 
but cannot in the long run satisfy the creative writer. 
Rachel Carson tells us many things about the sea— 
and she also offers a work of some artistic distinction. 
She demonstrates once more that the findings of scien- 


tifie investigators can contribute to our aesthetic ap- 
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preciation of nature, as well as to our factual knowl- 
edge. In other words, she is doing a great deal to 
emphasize the humanistic and cultural aspects of sci- 
ence—far more, by the way, than the perfunctory and 
uninspiring sessions of the average “science apprecia- 
tion” course. If this sort of approach develops into 
a trend, we can expect a new type of book and, prob- 
ably, a new type of author. 

Another weleome improvement concerns the mate- 
rial used to illustrate books for laymen. Nowadays 
one of two things can be expected. The publisher and 
author meet in joint conclave shortly after the manu- 
script has been completed. They either decide that no 
illustrations are needed or—and this is the more com- 
mon course—agree that it might be a good idea to 
have something besides straight copy. From that point 
it is usually a matter of rounding up photographs and 
diagrams previously prepared for other purposes. If 
any special illustrations are required, an artist can be 
called in to complete them (at as low a price as pos- 
sible). When the book is published, the illustrations 
may be attractive and even somewhat helpful, but are 
probably not integrated with the text. Basically they 
are afterthoughts. They may be simpler or more com- 
plicated than the text, more formal or less formal. If 
they fit, it is usually sheer coincidence. 

Ideally, the artist would not be summoned after the 
text had been completed. He would come in at the very 
beginning, have a chance to read chapters in the 
rough, and possibly make suggestions for rewriting 
so that text and illustrations would supplement each 
other more effectively. Such collaboration between 
artist and writer has long been the rule in preparing 
special science stories in Life and other picture maga- 
zines. It was also practiced extensively during the war 
to prepare booklets describing the construction and 
use of new weapons that involved electronic circuits, 
acoustic mechanisms, and other unfamiliar gadgetry. 
The booklets had to be written and illustrated as 
clearly as possible, since they were to be read by lay- 
men of all ranks, from able-bodied seamen to ad- 
mirals. One of the expert artists who worked on these 
projects, Sol Ehrlich, is now responsible for the ex- 
tremely attractive layouts of Physics Today. 

Most publishers, if cornered, will concede that illus- 
trations could be improved—but not within the limits 
of present-day budgets. On the other hand, there seem 
to be ways around the problem that might be studied 
and applied more often. Two books on space travel, 
The Conquest of Space and Across the Space Fron- 
tier, include admirable illustrations by Chesley Bone- 
stell and other artists. Interestingly enough, these pic- 
tures are well ahead of the texts they go with, as far 
as the popular touch is concerned (this is a compli- 
ment to the illustrations, not an insult to the texts). 
For almost perfect meshing of text and illustration, 
interested readers are referred to The Stars—A New 
Way to See Them. The book is-unusual in that its 
author, H. A. Rey, is not only an able popularizer 
but an excellent illustrator. 
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Finally, I look forward to the day when publishers 
will discover a large and, according to my informants, 
rapidly developing area of science—biology or, rather, 
biological research. Many good books have been writ- 
ten on various aspects of descriptive or naturalistic 
biology, books that explore the habits and customs of 
such creatures as spiders, beavers, octopuses, and bees. 
Medicine is also well represented. A wide selection of 
titles is available to people who would like to go into 
the care and treatment of heart trouble or stomach 
ulcers, or who would rather read about than undergo 
psychoanalysis. But most people still believe that phy- 
sicians were responsible for the development of peni- 
cillin, plasma expanders, and other advances for 
which biologists deserve the major share of the credit. 

A series of books that would do justice to basic 
research in biology might require careful planning, 
but the main burden need not and should not fall on 
the publisher. There are qualified investigators who 
would be glad to serve as consultants and writers, 
and artists to do the illustrations, although it would 
not be fair to ask for their assistance without more 
generous compensation than is customary at present. 
It is possible that a private foundation might be will- 
ing to help support the undertaking. With certain in- 
teresting exceptions, the foundations are more sympa- 
thetic toward such projects than they were only a few 
years ago. If the series were successful, it would be 
as instructive and stimulating to the layman as Ernest 
Baldwin’s Dynamic Aspects of Biochemistry is to the 
biology student. 


Tue History or ScreNCcE 


Most of the books discussed up to this point focus 
sharply on current experiments and theories. We shine 
at publicizing the present. Apparently a thing has to 
be new to be interesting or, if it isn’t new, it must at 
least be used for a new purpose—e.g., chlorophyll. 
The American public is probably better informed 
about the progress of research than any other public 
in the world. But the history of science has received 
little notice and is widely misunderstood. Too many 
people think of the past as a series of sudden flashes 
of discovery, a long line of brilliant individuals shout- 
ing “Eureka!” 

If I seem too pessimistic, there are good reasons. 
Among misguided intellectuals, we find men like Ar- 
thur Koestler who, in Insight and Outlook, builds a 
strange philosophy, and a naive one, on the Eureka 
myth. The notion that discovery bursts upon one has 
been thoroughly and repeatedly discredited, although 
it is still a favorite device of hack science and radio 
seript writers. There is ignorance at the other end 
of the intellectual scale, too. 

While I was writing this article and had already 
run a day or so over my deadline, I turned on the 
radio and found myself listening to a quiz program. 
The following. problem was under consideration: 
“Tony Pastor and Louis Pasteur are both known as 
wonderheads in their own fields. Which was the 
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French chemist?” The man being quizzed had no 
trouble at all in providing the master of ceremonies 
with the correct answer. Although he had never heard 
of Pasteur, he had half the total information, which 
was sufficient. Unlike most readers of Science (I as- 
sume), he knew who Tony Pastor was and figured 
things out by a process of elimination. The incident 
surprised me, mainly because Hollywood had done a 
motion picture on the life of Pasteur (although the 
film has not been revived recently). 

This experience may not be typical, and it is cer- 
tainly not cited as an accurate indication of the scope 
of the problem. Things are probably not that bad. 
There are many valuable and penetrating studies in 
the history of science which can be readily followed 
by laymen. To cite one of the latest examples, Giorgio 
Abetti’s The History of Astronomy has recently been 
translated. It contains some good anecdotes, a record 
of technical advances, and interesting biographical 
sketches of leading personalities from Tycho Brahe 
to George Ellery Hale. This book is part of the “Life 
of Science Library,” which includes more than twenty 
other books dealing with great men and great ideas 
in scientific history. Henry Schuman, the publisher 
of this important series, is to be congratulated for his 
active role in making such material available to the 
reading public. 

But can the history of science be brought to even 
larger audiences—audiences as large as those that fol- 
low current aspects of research? There is every reason 
to believe it can, and books might exert appreciable 
influence in a well-organized effort. (Radio and tele- 
vision shows and motion pictures, of course, would be 
more effective in conveying attitudes and feelings on 
a mass basis.) The task of reaching more people, how- 
ever, might call for some changes in emphasis. Certain 
educators believe that the way to teach science as a 
cultural subject—that is, to students who do not wish 
to become scientists—is to concentrate on the achieve- 
ments and ideas of the past. For example, the period 
of Priestley, Lavoisier, and the phlogiston theory 
would be analyzed in detail to illustrate basie prin- 
ciples used in scientifie investigation. 

Such an approach may or may not prove itself 
satisfactory for students of college age, but it is 
usually ineffective in popular books or any other form 
of adult education. As a general rule, the cards are 
stacked against the scientist or science writer who 
confines himself to the past and at the same time 
hopes to be read widely. No matter how vividly and 
cleverly he writes, he may have trouble combating the 
feeling that, after all, the events took place long ago 
and involved people no longer alive. Often an indirect 
approach may be more suitable for introducing his- 
torical subjects. 

In planning books that are intended to go into sig- 
nificant developments of the past, it might help to 
experiment further with the idea of focusing sharply 
on the present. The idea would be to select a ecur- 
rently active field of research—say, the design of 
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electronic computers, or virus investigations—and de- 
scribe some of the most interesting current work, 
using the best techniques of popular-science writing. 
Then turn back to earlier times and show how modern 
developments are simply the latest results in a long 
sequence of observations and theories. This round- 
about way of presenting history is not new. In fact, 
it has been used in practically every good account of 
atomic research. The latest of these books, The Atom 
Story, by the British biochemist J. G. Feinberg, starts 
with ancient Greek science and proceeds through phlo- 
giston theory and many other topics before coming 
to grips with the hydrogen bomb. 

Whatever the methods employed, the history of 
science needs better publicizing. As things stand now, 
science is almost always presented as the creator of 
new gadgets and notions, a kind of brash young in- 
terloper in the world of culture. That the “interloper” 
has actually been around for a long time, and boasts 
an ancient and respectable ancestry, might be empha- 
sized from time to time, if only to reassure those who 
do not yet understand what science is up to. As 
George Sarton expresses it, the history of science 
should be used “to illustrate impartially the working 
of reason against unreason, the gradual unfolding of 
truth, in all its forms, whether pleasant or unpleasant, 
useful or useless, weleome or unwelcome.” 

THe VALUES OF SCIENCE 

The rarest thing of all is a really popular book 
about science itself, a book the primary purpose of 
which is to present for all to read the values expressed 
by Dr. Sarton in the above quotation. Popular science 
has not yet succeeded in what should certainly be one 
of its most important missions. There is one partieu- 
larly spectacular sign of this failure, the wide sale of 
books that present fantasy as if it were fact—and 
get away with it. Someday we may have a public suffi- 
ciently sophisticated to resist such claptrap, and to 
resist despite the occasional high-pressure methods of 
publishers who should know better (and probably do). 
The millennium cannot be expected, however, until 
people have learned to distinguish science from sei- 
ence fiction, and that means a serious and vigorous 
campaign of public education. 

An important step in such a campaign would be 
to expose fakery as soon as it appears and in no un- 
certain terms. Scientists have long been doing this on 
an individual basis, in scattered articles and book re- 
views. The most recent and most effective blast against 
pseudoscience is In the Name of Science, by Martin 
Gardner, a free-lance science writer who was formerly 
on the public-relations staff of the University of Chi- 
eago. The: book identifies and describes a long list of 
pseudoscientists, past and present. There are flat- 
worlders and antievolutionists and people who eure 
diseases with colored lights. Dianetics, that unholy 
alliance of psychoanalysis and cybernetics, rates a 
special chapter. So do dowsing rods, food fads, and 
flying saucers. One of the most important things about 
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the study is that it indicates how vast the field of 
pseudoscience actually is. It includes work that is 
not entirely nonsense and that may even have acquired 
a measure of respectability. 

In the Name of Science deserves the large audience 
it will probably have, particularly among scientists. 
For one thing, the antics and arguments of pseudo- 
scientists make first-rate reading. Even more impor- 
tant, this new book is something that should have been 
prepared, or at least sponsored, by the AAAS or some 
other scientific organization interested in public edu- 
cation. I am aware of the argument that an official ob- 
jection to various works of pseudoscience might only 
draw attention to them and thus boost sales. The only 
eatch to this argument, however, is that—judging by 
a brief survey of recent best-seller lists—such dubious 
volumes do quite well on their own. Silence does not 
seem to have affected sales records. 

Also, silence cannot be expected to discourage either 
the writers or the publishers of pseudoscience. The 
assumption here is that in the long run such material 
harms science, that it fosters misunderstanding of the 
nature and aims of research. If there is anything at 
all to the assumption, pseudoscience certainly ought 
to be opposed actively and aggressively. Or is the 
American Medical Association making a mistake every 
time it attacks a cancer quack? It happens that, in 
exposing the efforts of fakers, one must inevitably 
give some idea of genuine research. The layman will 
learn a good deal about scientific evidence and stand- 
ards from In the Name of Science and also from 


Flying Saucers by the astrophysicist Donald Menzel. 
Much of what has been written about the human- 
istie values of science appears in books devoted to 
other subjects. For example Life of the Past, an in- 
troduction to paleontology by George Gaylord Simp- 
son, includes such comments as the following: “There 
was no anticipation of man’s coming. He responds to 
no plan and fulfills no supernal purpose. He stands 
alone in the universe, a unique product of a long, un- 
conscious, impersonal, material process, with unique 
understanding and potentialities. These he owes to 
no one but himself, and it is to himself that he is re- 
sponsible. He is not the creature of uncontrollable and 
undeterminable forces, but his own master.” 

I would recommend sections of this and other books 
to a large and increasing number of laymen, who are 
not basically interested in paleontology or the history 
or current achievements of science. They want to 
know what it is doing to their ideals, their notions 
about truth and purpose. They want to know what 
seience has to say about the values of the past, and 
whether it has any values of its own to offer. Not 
enjoying the benefits of a technical education, they 
are supremely unimpressed with the fine points of 
the argument that science is not concerned with mat- 
ter of right and wrong. They find it diffieult to make 
the distinction between the scientist as scientist and 
the scientist as human being. Popular books have 
not yet been written for this audience—that is, they 
have not been written by scientists. So far, we have 
heard only from the pseudoscientists. 


Scientists Can Talk to the Layman 


John W. Hill and James E. Payne 
Hill and Knowlton, Inc., and American Iron and Steel Institute, New Y ork 


OMMUNICATION has become an irksome, 
two-pronged problem for the scientist. On 
the one hand, he finds it increasingly diffi- 
eult to keep abreast of the work in his own 

and allied fields; on the other, he sees an ever-widen- 
ing gulf separating him from the public. 

Expanding research programs yield data at an ac- 
celerating rate, yet the scientist’s reading and reten- 
tion rates are limited by physiological and psycho- 
logical factors. “If I kept up with all the work being 
done in the narrow field of antibiotics alone,” a chem- 
ist observed recently, “I would have no time left for 
research. As it is, I am buried under a mountain of 
papers and reports.” 

Fortunately, scientists realize the seriousness of 
this bottleneck, and undoubtedly it will be removed 
before it strangles scientific work. Scientific language, 
with its mathematical symbology, is universal; conse- 
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quently, the problem is largely one of engineering. 
Once a method is set up by which information ean be 
abstracted at various levels of complexity, recorded, 
cross-indexed in efficient research pathways, and made 
available in easily accessible form, the scientist will 
no longer need to flounder through unnecessary data 
to find what he needs. Increased reading efficiency 
will enable him to keep informed of developments. 

But the problem of communication between the 
scientist and the public has no such obvious solution. 
The scientist is changing the world about us. His 
work is vital to our health, security, and prosperity. 
Yet to the average layman the work and the language 
of science are as mysterious as the witch doctor’s 
mumbo jumbo is to the savage. The pace of scientific 
discovery has left the layman far behind, and the few 
interpreters of science too frequently speak a lan- 
guage he does not understand. 
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The urgency of this need to improve communica- 
tion between the scientist and the public should not 
be underestimated. Ignorance breeds suspicion. Un- 
derstanding and a cooperative spirit go hand in hand. 
Science needs the cooperation of the public and the 
government today. The need could become desperate 
tomorrow. 

Industry has a similar problem in communication. 
The sales department of a large chemical or electrical 
corporation has the monumental task of educating the 
publie to accept and use an ever-growing list of sei- 
entific wonders translated into products designed to 
improve the standard of living. The public relations 
departments of the same corporations have the dou- 
ble task of translating the basic scientific and engi- 
neering facts about the products into terms the lay- 
man can understand, and at the same time helping 
him to realize the scope and importance of the re- 
search programs that made the products possible. 

In the past few years industry has made progress 
toward solving this problem, particularly in the de- 
velopment of more effective controlled-circulation 
magazines. It has developed effective techniques for 
translating technical developments into nontechnical 
terms—techniques that may be of value to scientists 
interested in the basic problem of communication. 

Industrial magazines with a controlled circulation 
fall roughly into two categories: internal and exter- 
nal. The internal publication is directed primarily 
toward the employees of the company sponsor, and 
ideally is designed to relate the employee to his job, 
the job to the company, the company to the indus- 
try, and the industry to the economy as a whole. A 
well-written, well-edited internal magazine can be a 
potent tool for molding good employee relations. 

The external can have one of two primary goals: 
to carry the message of the sponsor’s sales department 
to customers or potential customers, or to speak for 
the sponsor to a selected list of opinion makers as a 
part of a public relations program. Both internal and 
external magazines are wholly subsidized and dis- 
tributed free of charge to a selected list of readers. 

Publications in both categories vary widely in con- 
ception and treatment. Annual budgets range from a 
few thousand to several hundred thousand dollars, 
and the literary and artistic qualities run the gamut 
from amateurish to highly professional. Some indus- 
trial magazines now rival the best of the “slicks” in 
every respect. Most of them are actively attacking 
the problem of breaking down the barrier between the 
scientist or engineer and the layman. 

The magazine Steelways, which is published by Hill 
and Knowlton, Inc., as a public relations service for 
the American Iron and Steel Institute, is atypical in 
some ways, since its purpose lies entirely in the field 
of public relations, and it is published for an industry 
rather than a single company. But insofar as the basic 
problem of translating technical material for a lay 
audience is concerned, its job is identical with that of 
most other industrial magazines, It may be of benefit 
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to scientists and scientific organizations, then, to dis. 
cuss some of the lessons we have learned. 

One of the most encouraging things is that the 
layman has an enormous curiosity about science and 
technology—and by “layman” we mean not only men 
in every walk of life, but women and young students 
as well. In the field of science the layman is like a 
child: he wants to know what is going on behind the 
closed door. To carry the analogy further, he is a shy 
child; he does not want to admit his own ignoranee, 
His apparent lack of interest, his indifference to tech- 
nieal information, is a well-learned defense against 
that too often closed door. 

Comments like these: “I’ve wanted to know that for 
years, but I thought such things were beyond me;” 
or “For the first time I understand what my hns- 
band’s job is all about!” are common reactions to 
Steelways articles. Often the letters are from readers 
who could not or would not read scientific material, 

But simply opening the door is not enough. If you 
take that same reader into a chemical laboratory and 
lead him carefully and patiently past every item in 
the maze of equipment, he will not only tire quickly; 
he will learn little or nothing. Key facts must be ab- 
stracted from the confusing mass of information, de- 
scribed in terms he can understand, and related to his 
own everyday world to give him a meaningful picture 
of the purpose and work of a laboratory. 

Here we encounter our first major problem. Much 
of the scientist’s work lies outside the world of direet 
sensory experience. We cannot see or smell or taste 
or feel an atom. An electromagnetic wave is an ab- 
straction of an abstraction. The only language that 
ean speak literally here is mathematics, and to the 
layman mathematics is as meaningless as Tibetan or 
Hindustani. 

Here, a picture or a drawing or an image is worth 
a thousand words. Although we cannot see an atom, 
we can draw a picture of its behavior. It is simple to 
illustrate the precession of a gyroscope in diagrams; 
it is well-nigh impossible in words. Where words fail, 
too, we can fall back on descriptive ideas, or images. 
By taking poetic license it is often possible to describe 
a difficult concept “as if” it were something simpler, 
but of the same order of funetion. It is not always 
necessary to be exact. 

The atomic physicist, for example, does not “see” 
an atom as a literal clump of ball-like protons and 
neutrons encircled by electrons resembling infinitesi- 
mal BB’s. Nor does he see the atom as a sun sur- 
rounded by planets. But both these pictures enable the 
lay reader to feel an understanding of the physicist’s 
work. The more abstract the idea or concept, the more 
necessary: it is to find some image or symbol that will 
permit this “feel” of understanding. 

There is still another approach that is surprisingly 
effective. Granted the need to impress the reader with 
the importance of a project or process that is too 
complex or too far removed from experience for him 
to understand, we can achieve a degree of communi- 
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cation by tying the projeet or process to the men 
who developed it, or to the men who use it. The in- 
terest in the men will often encompass their works. 
“Relativity” is a household word today because writ- 
ers have made Einstein a friend of the family. The 
result of this technique is nearer sympathy than un- 
derstanding, but it is communication, and it creates 
an effective bridge between scientist and layman. 

Finally, we have learned how imperative it is to 
associate the idea or concept with everyday experience 
and needs. If we can show the connection between the 
idea and the reader’s health, security, or prosperity, 
the problem of communication becomes immensely 
simplified. Within limits, we learn what we need to 
learn; we are sympathetic toward those things that 
experience has taught us have survival value. 

When an article is written with these lessons in 
mind, even though it deals with extremely difficult 
technical material, the effectiveness of the communi- 
eation job is startling. From an average issue of Steel- 
ways, articles are reproduced in whole or in abstract 
by about 40 magazines per month; news stories based 
on the articles appear in newspapers with a com- 
bined cireulation of ten million; scripts based on 
Steelways stories reach an average television and 
radio audience of over ten million, not to mention 
periodicals that do not credit the source. 

Recently we sent a postcard query to each of the 
11,000 teachers on our mailing list, asking them if 
they used Steelways in their classes, and if so to 
what extent. We expected a 15 per cent reply; in- 
stead, 45 per cent replied. Of those who answered, 
5006 stated that they use Steelways in their classes 
regularly, against 98 who do not. The 5006 teachers 
use the magazine in 14,707 classes, serving 244,327 
students. Yet over 75 per cent of the material used in 
Steelways is technical or semitechnical in nature! 

Results such as these leave little doubt as to the 
interest of the audience, or the feasibility of reaching 
it. The potential is there if we are willing to devote 
the time and thought necessary to realize it. 

The scientist can play a key role, although there 
are not many men like the late Sir James Jeans. The 
scientist who is also a writer is a phenomenon that 
providence grants us all too infrequently. But even 
the nonliterary scientist can help a great deal if he 
will recognize the importance of the writer’s job and 
cooperate with him. 

Steelways writers have had some interesting ex- 
periences working with scientists and engineers. Al- 
though both groups breed a certain percentage of 
members who have a built-in intellectual sneer for 
anyone outside their own field, fortunately such indi- 
viduals are in the minority. If the writer is sincere, 
and if the magazine gives the expert the right to cor- 
rect the finished copy, the average scientist will give 
generously of his time and his knowledge. 

The difficulty here is to persuade the scientist to 
come down from his intellectual heights and see the 
writer’s task at eye level. The work is familiar every- 
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day routine to the scientist; it is likely to be a dark 
mystery to the writer. He needs first of all to know 
what the project or process looks like, feels like, smells 
like, sounds like, and perhaps tastes like. 

If it is classified (what a wonderfully ambiguous 
word!) perhaps he can get a secondhand description 
that will have some meaning for the reader. If the 
subject is by its nature beyond sensory experience, 
like an atom, he ean see charts, diagrams, cloud cham- 
ber pictures of atoms being smashed. Anything that 
the scientist ean give him in the form of models, pho- 
tographs, or visual aids of any kind will help him 
lead the reader into the story. 

Now we come to the tough part of the assignment. 
The writer knows that his most powerful tool is 
“human interest” material. If he ean tell the reader 
something about the man who developed the process, 
or the men who are working on the project, half his 
job will be done. But scientists are a shy lot, and 
they are as jealous of one another as a bunch of elub- 
women. So it is a bold scientist, indeed, who will give 
a writer those personal details of which human inter- 
est material is built. But if both scientist and writer 
are wise, it can be done with dignity and safety. 

Tangent to this problem is the writer’s never-end- 
ing search for “incidents.” The scientist is under- 
standably cagey about “incidents,” since they usually 
are humorous at his expense, or record moments of 
danger or disappointment that he would prefer to 
forget. Yet incidents are the hooks the writer uses 
to grab the reader’s coattails and make him listen to 
his story. No matter how great his dignity, the scien- 
tist should remember that an entertaining human 
sidelight on a diffienlt technical subject often means 
the difference between being read or not read. 

The scientist should remember, too, that when he 
is talking to a writer he is no longer just a chemist 
or a physicist: he is a translator as well. It is his 
job to take the language of science and break it down 
into terms the writer ean understand. If he fails, the 
writer is helpless. At best, the article will be obscure. 
It may be erroneous and damaging both to the maga- 
zine and to the scientist and his work. 

Finally, when he has cooperated with a writer in 
giving information, the scientist not only should be 
willing to review the finished manuseript ; he should 
insist on it. In most eases the writer is stretching his 
knowledge and understanding to the utmost. It is 
to be expected that his effort will contain errors. It 
should be part of the scientist’s job to correct them— 
in the writer’s nontechnical language. 

The importance of this communication job cannot 
be overestimated. Science and industry, working to- 
gether, have given us better tools for communication 
than any man would have dreamed possible fifty 
years ago. If we use these tools effectively, we can 
span the gulf between the public and the scientist, 
and between the publie and industry. If we do not, 
we may find ourselves with a gulf so wide it eannot 
be bridged. 
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Selling Books to Scientists 


Martin Matheson 
John Wiley & Sons, Inc., New York 


ANY PEOPLE can write books; it’s no 
great trick to manufacture an attractive 
book; but it takes a lot of doing to sell 
a book.” So I was told many years ago, a 

few days after entering the employ of Wiley. A 
member of the staff, a well-known bookman, was re- 
peating to me an observation that he himself had 
heard over and over again during his half century 
in the book business. 

At the moment the remark seemed relatively unim- 
portant. But, as I grappled with the problems of my 
new job, I came to understand the hard facts behind 
the old saw. I gradually got the idea that the un- 
known (at least to me) individual who had said it 
first had uttered a truism to which publishers will 
always give complete assent. In fact, it is safe to say 
that the observation has become almost a cliché. 

I had come into publishing by way of a large indus- 
trial company, where I had been exposed to produc- 
tion, sales promotion, advertising, and selling. I had 
been appalled at the great waste involved in trying to 
solve advertising and sales problems. This experience 
had been invaluable, and in my innocence I thought 
that for my new job the greatest lesson it had taught 
was what not to do. Some waste was inherent in any 
distribution system. No one deliberately wasted pro- 
motion money. To reach your prospective customers 
you spent « number of dollars to reach y number of 
buyers; and, as you did it, you were well aware that 
perhaps only three quarters of the circulation could 
by any stretch of the imagination be considered pos- 
sible purchasers of your product. Well, when I got 
into specialized book publishing, where every pub- 
lished book had a specific audience, I had the naive 
notion that at last here was a business where waste 
and inefficiency could be reduced to a minimum. 

But it just wasn’t that simple. I was still confronted 
with unchanging human nature, habits, social and sci- 
entific mores—in fact, all those intangible factors 
that are so vital a part of modern sales promotion. 

Before proceeding to a specific discussion of the 
subject assigned to me, I should like to make one or 
two preliminary observations. It is important, for in- 
stance, to assume from the start that the book is a 
good one, that it has had competent editorial direction, 
and that a market survey of the field has indicated 
the need for a book of this type, scope, and size. I 
should also like to suggest that the publisher has 
other motives in publishing books than to sell them. 
Without adequate sales, he could not, of course, stay 
long in this fascinating business. But the publisher 
worthy of his calling wants above all else to issue 
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books that will make a definite contribution to the 
literature. He also derives pleasure and stimulation 
from contacts with his authors, whom he has come to 
regard as his partners in a worthy enterprise. 

I am reminded of a dream recently recounted to me 
by a publisher. It was a marvelous dream and it gave 
him considerable satisfaction that he was able to re- 
member it in detail. He had just published an excep- 
tionally fine book on a subject of increasing impor- 
tance. He had taken a full page of advertising in the 
only publication reaching this group, and a cireular 
had been sent to a selected list of prospects. He had 
heard that the reviewer for SciENCE was one of the 
leading authorities in this area of knowledge and was 
sympathetic to the author’s views, even those on con- 
troversial issues. Up to now there was nothing un- 
usual about all this, but here is where the unrealities 
of the dream world come into the picture. What a 
sweet dream it was! He dreamed that on the day the 
issue of the specialized journal appeared, every sub- 
seriber dropped whatever he was doing, took the 
wrapping from the magazine, and sat back in an easy 
chair to give complete attention to its pages. And Jo, 
every man jack stopped when he came to the pub- 
lisher’s announcement of the new book and read every 
single word of copy. Not only that, every interested 
reader took immediate action: He did not wait; he 
wrote that minute for an on-approval copy. 

The wonderful dream goes on. Our publisher saw 
vividly a really tremendous miracle happen to the 
eight thousand circulars his mailing division had sent 
out. Though the mailing piece was a good one, it 
actually was not exceptional. Yet this time the in- 
eredible, the impossible, was taking place. Every en- 
velope was opened, despite the fact that the recipient 
knew at once that he was about to read a book adver- 
tisement; and, mirabile dictu, the reader, instead of 
throwing it all unopened into the nearest wastepaper 
basket, avidly read both circular and letter; and those 
for whom the book was written immediately filled out 
their order forms and rushed with them to the near- 
est mailbox. 

And now for the final act of this most excellent of 
dreams. ScreNcE came out with a column-and-a-half 
review of the book by an enthusiastic critic. He hailed 
it as “a brilliant piece of expository writing, a classic 
of its kind,” and, most important of all, “an invalu- 
able tool and indispensable source of inspiration to 
all workers in the field.” Again lightning struck. 
Every reader of Scrence turned automatically to the 
review, read it with enthusiasm, and “all the workers 
in the field” promptly ordered the book. Of course the 
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first printing was quickly sold out. Orders for a sub- 
stantial second printing were about to be issued when 
our dreamer awoke from his beautiful fantasy. 

From our point of view, the publisher’s dream has 
many omissions and comes to an end all too quickly. 
But why not continue the dream for him? We can en- 
vision, for example, a situation where the hundreds of 
libraries and educational institutions throughout the 
world take immediate cognizance of our. new hook, 
and all the leading bookstores display it prominently. 
In our dream it would seem appropriate for all for- 
eign-language journals in the field to publish good 
reviews within six months after publication. Any 
good bookman could go on in this fashion ad infini- 
tum, but I am sure enough has been said to suggest 
some of the marketing problems of importance to the 
technical and scientific publisher. 

Why is this dream so distorted a picture of what 
actually takes place? The reader of this article can 
supply his own answer. He knows precisely what in 
his own experience deters him from doing what every 
magazine publisher and advertiser wants him to do. 
Someday an unbiased research agency will make a 
study of a subseriber’s reading habits with regard to 
advertising. Of course, continuous studies are being 
made on various aspects of the problem. Publishers 
of mass media hire experts to appraise the readership 
appeal of their editorial content, and advertising 
agencies are constantly trying to measure quanti- 
tutively and qualitatively the effects of various copy 
techniques. But no one, so far as I know, has asked 
the pertinent questions that will tell us even approxi- 
mately how much profit an advertiser gets for his ad- 
vertising dollar. 

Book publishers, too, at one time or another con- 
duct research to get answers to promotion problems. 
Many of them are routine checks to determine the 
selling power of specialized journals in which they 
advertise, and the efficiency of mailing lists, ete. But 
we know also that publishers, even those who have 
been in. the business a long time, are trying to find 
the answers to still more fundamental questions. What 
seils a book? Who buys books, and how many? Where 
are they bought? If these questions seem naive, even 
ridiculous, remember that research has never provided 
answers we can regard as definitive. We make studies 
and we think we have the answers. We try out the 
new formula, which seems to work for a time; then, 
six months later, we discover that it does not work 
at all. New studies reveal a contradictory answer, and 
we start all over again. But research is by no means 
fruitless. If nothing else, results of such studies re- 
veal the hard and humbling fact that there are no 
absolute answers. 

Big advertising agencies have always insisted that 
they have the correct answer to book promotion. They 
smile at our small budgets and actually believe they 
could make book publishing as big and profitable as 
any other type of business—cosmeties, cigarettes, ete. 
From time to time trade publishers have listened to 
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this siren song and have risked the thousands of dol- 
lars necessary to advertise in large-cireulation media. 
But we notice that the gamble is not repeated, and 
that their advertising subsequently follows accepted 
book advertising standards. The old hackneyed retort, 
“Ours is a different kind of business,” certainly ap- 
plies to book publishing. If we manufactured elothes- 
pins, there would be no question as to our profound 
faith in continuous promotion of the product. But 
the book publisher has not one product, one book. He 
has a hundred or more products, each requiring a 
special kind of promotion if it is to be sold success- 
fully. He has to use all the known techniques that 
apply to the distribution of other products: journal 
advertising, direct-mail, book displays, publicity, sam- 
pling, and personal selling. How he uses them, and 
in what proportions, largely determine his efficiency 
as a publisher. 

Here is as good a place as any to state categori- 
eally that advertising can point out the merits of a 
book, but it cannot add a single virtue that is not 
already there. For example, to say that a book of 
only 116 pages is “without question the most eom- 
prehensive treatment of the subject now in print,” 
is likely to be an unwise overstatement. Perhaps the 
author intended the book to be merely a summary of 
important research going on in the field—significant, 
yes, but not “comprehensive.” Naturally, the publisher 
is enthusiastic about his book because he has backed 
his judgment by a substantial investment. But he is 
also well aware of the necessity of adhering strictly 
to the truth, as he sees it, in his advertising. More- 
over, he knows that there is no advertising in the 
world that can give to a book a quality or a superior- 
ity it does not possess. 

In a journal such as SciENCz#, it is not out of order, 
it seems to me, to make some comments on the part 
played by the review in selling books. Two years ago 
Wiley ran a study on the effectiveness of various sell- 
ing methods. The results showed that critical reviews 
ranked immediately behind direct-mail advertising. I 
use the word “critical” advisedly in describing a book 
review. Too many reviews consist of a summary of 
the book’s contents; others repeat the publisher's 
jacket blurb or his cireular copy. The review that 
really is significant and useful to potential readers is 
the one that can be written only by an authority in 
the field who has given the book careful study. He 
must even read the preface to make certain he under- 
stands what the author has tried to do, and above all 
what he has intentionally omitted. The signed review, 
the practice of most of the better scientific journals, 
is usually a much better performance than the un- 
signed one. If a book reviewer knows that his com- 
ments will appear over his name, he will in the nature 
of things exercise more care and will be more thor- 
ough in evaluating the book. In the final analysis, he 
is working for the prospective user, and stating as 
frankly as he can whether a book should be bought 
or avoided. 
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In making textbooks known to teachers, the com- 
plimentary copy distribution system is, despite its 
obvious limitations, an effective selling technique. Pub- 
lishers’ representatives and the office staff use the 
utmost care in placing on the “comp list” only those 
teachers who are logical potential buyers of the book 
for classroom use. Nevertheless, we know from our 
talks with other publishers, and from our own ex- 
perience, that copies are too often given away to 
those who cannot possibly adopt the book. Teachers 
commonly assure us when we submit a sample copy 
for inspection that they require no follow-up. Teach- 
ers, however, are subject to the same human frailties 
as publishers and. need to be reminded by personal 
calls, letters, advertising, ete., that the publisher is 
interested in their opinions and decisions. Perhaps 
we shouldn’t mention it but we have known profes- 
sors who have not even taken the book from its wrap- 
per, and on a subsequent call our disappointed trav- 
eler has found it on a convenient catchall table in the 
harassed professor’s office, along with his unread 
journals and catalogues. 

In a recent Wiley Bulletin editorial, our copy edi- 
tor made some comments on this matter that I think 
deserve repeating: 


Complimentary copy distribution is undertaken by 
textbook publishers, as most readers know, with two 
major purposes in mind. First, we hope that a textbook 
will be adopted, after full consideration, in enough edu- 
cational institutions throughout the world to justify the 
time, effort, and money invested in it. Second, and just 
as important, we should like as many opinions as to the 
quality and usefulness of our books as can be obtained 
for our future guidance. 

We look upon the opinions we receive on our books as 
an important part of our continuing survey of textbook 
needs. Travelers, editors, consultants, and reviewers quite 
naturally give us much helpful information about our 
books. But also of great importance to us are the com- 
ments from teachers who are vitally interested in the 
publication of good textbooks. 


No discussion of book promotion is complete with- 
out a passing reference to a publisher’s traveling sales 
staff. It has been said more than once that the repre- 
sentative is the company’s eyes, ears, and voice. In 
his visits to colleges, libraries, bookstores, laboratories, 
and industrial plants, he is indeed the company, inter- 
preting its policies and selling its books. He is more 
than that, however. As he makes his rounds he be- 
comes aware of new trends in teaching and in eduea- 
tion, which he reports faithfully to headquarters. His 
effectiveness depends on more than a winning person- 
ality. The good traveler has a specific knowledge of 
his own and his competitors’ books, and can provide 
assistance in solving teaching problems. He must 
know which books are suited to the instructor’s needs 
and which will not apply to them; frequently he can 
provide information on the experience of other teach- 
ers in similar situations. As he develops experience 
and judgment, he becomes a valuable link between 
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potential authors and the company’s editors. The 
competent traveler, and there are more than a few, 
becomes a friend and counselor to many. As such, 
he is appreciated as much by his clientele as he is 
by the home office. 

Throughout this paper I have referred to a number 
of techniques used by the specialized publisher in pro- 
moting his books. There are other ways to sell books, 
and it must be stressed that today’s publisher is not 
satisfied to depend on, say, the use only of circulars 
and the services of his traveling sales staff. He must 
use all the available methods, or he may be overlook- 
ing a technique that might be the one superior method 
for promoting that particular book. In selling his 
product, the publisher is judged by how well he per- 
forms the tasks involved in the intelligent use of the 
known selling methods. For example, in writing ad- 
vertising copy for circulars, it is fairly easy to write 
according to a pattern, making use of the clichés of 
high-pressure salesmanship. But it is much more diffi- 
cult to prepare copy that tells accurately, simply, and 
suecinetly the important features of a new book. Su- 
perlatives are not needed to impress the scientist. He 
wants primarily the salient information about the 
book and its author. He does respond to informative 
and arresting headlines, and to sound and interesting 
writing and attractive layout. In advertising he ap- 
preciates the allover good taste that is an integral 
part of the important job of publishing high-quality 
books in the several fields of modern science. 

Occasionally a book does not sell because it is ahead 
of its time. No amount of promotion, no amount of 
critical praise, will help it much until the field has 
caught up with it. A book like Getman’s Theoretical 
Chemistry is a good case in point. When it was pub- 
lished in 1913, few colleges offered formal, systematic 
courses in the subject. Gradually, with a good book 
available, courses were established, and soon after 
World War I it was used in practically all the major 
colleges in the country and in many foreign univer- 
sities. Today Getman’s pioneer text has now become 
Farrington Daniels’ Outlines of Physical Chemistry, 
undoubtedly still the largest-selling textbook in the 
field. Another title that started off with many of the 
characteristics of a failure was Coffin’s Vector Analy- 
sis. In 1909 mathematicians were little interested in 
this subject, but as time went on the book sold in 
increasing numbers. An interesting fact is that it had 
its best sale in 1947, thirty-eight years after publi- 
cation. In such instances one eannot say that these 
hooks were not good ones from the very beginning. 
They were, but for their complete acceptance both 
authors and publishers had to rest their souls in pa- 
tience until the time was ripe. 

After we have mentioned most of the known ways 
of selling a book, the fact remains that the most effee- 
tive, and to authors and publishers the most cherished, 
of all the various kinds of advertising is the one that 
cannot be bought—word-of-mouth advertising. This, 
of course, is not a technique at all. It is a result 
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brought about by a happy combination of cireum- 
stances where many people spontaneously and vol- 
untarily talk enthusiastically about a book. The pub- 
lisher cannot arrange such things. They just happen. 

In prewar days it was fairly common practice to 
use the so-called saturation method of book promo- 
tion. This can be likened to the use of a shotgun in 
covering broadly every possible segment of a given 
area. With current high costs, it is becoming more 
and more necessary to use the rifle. Today, the pub- 
lisher must be more selective in the use of media. 
He cannot afford to try to reach every single possible 
purchaser of a given book. It simply is not sensible 


to spend one hundred dollars to get back five. For- 
tunately, there are other methods, direct and indirect, 
as previously mentioned, to reach the fringe prospects. 

If. you have concluded from the foregoing eom- 
ments that publishing scientific books is a difficult, 
unpredictable, and hazardous venture, you will be 
right. It is a satisfying business, however, with its 
own special rewards. The publisher does his best to 
put out good books, books which experience and re- 
search tell him ean be sold with mutual benefit to an 
intelligent and highly specialized audience. But that 
audience must be reached, and the publisher is ever 
reminded that “it takes a lot of doing to sell a book.” 


News and Notes 


Scientists in the News 


President Eisenhower has-accepted the resignation 
of Allen V. Astin, Director of the National Bureau 
of Standards. The resignation was requested by the 
Secretary of Commerce, Sinclair Weeks, one reason 
given being the bureau’s adverse report on a sub- 
stance designed to prolong the life of electric storage 
batteries. Secretary Weeks has stated that the bureau’s 
tests on the products are not “sufficiently objective 
because they discount entirely the play of the mar- 
ketplace.” Dr. Astin has stated, however, that the 
bureau made several exhaustive tests of the product 
and found it to be of no value. The Bureau of Stand- 
ards has a Board of Visitors established by law to 
advise the secretary regarding the operations of the 
bureau. This committee, which was not consulted in 
the matter by Secretary Weeks, consists of Robert 
F. Mehl, Carnegie Institute of Technology, chairman; 
Detlev W. Bronk, president, Johns Hopkins Univer- 
sity; M. J. Kelly, president, Bell Telephone Lahora- 
tories; Donald H. Menzel, Harvard Observatory; and 
J. H. Van Vleck, Harvard University. A new com- 
mittee is being set up by Secretary Weeks “to evalu- 
ate the present functions and operations of the 
Bureau of Standards in relation to the present na- 
tional needs.” The situation thus created is one of 
great concern to American science. All facts on both 
sides should be presented to the public in the interest 
of both scientific integrity and national welfare. 


W. I. B. Beveridge, head of the Department of Vet- 
erinary Pathology, University of Cambridge, has been 
appointed visiting professor of bacteriology for the 
spring quarter at the Ohio State University. 


Walter S. Coe, assistant professor of medicine, 
University of Louisville, has been awarded an A. 
Blaine Brower Travelling Scholarship by the Ameri- 
ean College of Physicians. The scholarship will per- 
mit Dr. Coe to spend a month visiting a medica 
center of his choice. 
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Gordon Covell, director of the Malaria Laboratory, 
Horton Hospital, Epsom, Eng., will deliver the Har- 
vard School of Public Health’s Cutter Lecture on 
Preventive Medicine in Boston on May 6. The sub- 
ject of the lecture will be “Current Research toward 
a Global Control of Malaria.” 


Hardy Cross, Strathcona professor of civil engineer- 
ing, Walter R. Miles, professor of psychology, and 
Herbert Thoms, professor of obstetries and gynecol- 
ogy, will retire from the faculty of Yale University 
at the end of this academic year. 


Walter W. Dalitsch has been named associate diree- 
tor of the Northwestern University Cleft Lip and 
Palate Institute, effective Sept. 1. Dr. Dalitsch is a 
staff member of the institute and associate professor 
of oral surgery at the dental school. 


Donald A. Davenport has been appointed chief engi- 
neer of Associated Research, Inc., of Chicago. 


Benjamin M. Duggar, consultant in mycological re- 
search at Lederle Laboratories, and discoverer of 
aureomycin, has received the Rho Chi Citation at the 
Philadelphia College of Pharmacy and Science. Fol- 
lowing the presentation of the citation, Dr. Duggar 
delivered the first annual Julius W. Sturmer Memorial 
Lecture, in which he outlined the procedures for the 
development of new antibiotics. 


Allen S. Dunbar, formerly senior research engineer 
for the Stanford Research Institute, has joined Dalmo 
Victor Company, San Carlos, Calif., as assistant di- 
rector of research. Mr. Dunbar previously has been a 
consultant to Dalmo Victor in the field of microwave 
opties and the theory of doubly eurved antenna re- 
flectors. 


Hubert and Mable Frings, of the Department of 
Zoology and Entomology, the Pennsylvania State 
College, have been invited by the government of 
France to discuss with workers in a number of French 
laboratories, during April, May, and June, the results 
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of their research on biological effects of sound and 
radio waves on animals and on sensory physiology of 
insects. 


George Glockler, director of the Chemical Sciences 
Division, Office of Ordnance Research, U. 8. Army, 
located at Duke University, has been appointed de- 
puty chief scientist of the OOR. Dr. Glockler is eur- 
rently on leave of absence from the University of 
Towa, where he has been head of the Department of 
Chemistry and Chemical Engineering since 1940, and 
has been named visiting lecturer in cheniistry at Duke. 


Martin Goland, associate director for engineering 
at Midwest Research Institute, has been reappointed 
to the Committee on Aircraft Construction, a techni- 
eal group of the National Adviséry Committee for 
Aeronautics. Dr. Goland will also serve another term 
as chairman of the Subcommittee on Vibration and 
Flutter, an auxiliary department of the national or- 
ganization. 


John F. Marchand, instructor in medicine at Cornell 
University Medical School, has been appointed asso- 
ciate professor in the Department of Medicine, Uni- 
versity of Louisville. Dr. Marchand will serve as 
medical director of the new Poliomyelitis Respirator 
Care Center. 


Frederick W. Merrifield has been appointed director 
of the Northwestern University Cleft Lip and Palate 
Institute, to sueceed John R. Thompson, whose term 
as director expired in March, and who will continue 
with the staff. 


Joseph L. Owades has joined the staff of Schwarz 
Laboratories, Inc., Mount Vernon, N. Y., as assistant 
chief chemist. Dr. Owades was recently associated 
with the Fleischmann Laboratories, where he was en- 
gaged in research on yeast derivatives. 


Linus Pauling, chairman of the Division of Chemis- 
try and Chemical Engineering of the California In- 
stitute of Technology, has left for a five-week visit 
to Europe and the eastern U.S. A visit to protein re- 
search groups in England, and attendance at the 
ninth triennial Solvay Congress in Brussels, begin- 
ning April 6, are included in his itinerary. Dr. Pauling 
will also deliver the Treat B. Johnson Leetures in 
chemistry at Yale, Apr. 16-21, and receive an award 
made to him by the Newspaper Guild of New York 
on April 17. 


Willard B. Robinson, associate professor of chem- 
istry, Division of Food Science and Technology, New 
York State Experiment Station, Généva, has been 
granted a year’s leave of absence to serve as technical 
secretary of the Food Protection Committee of the 
Food and Nutrition Board, National Research Coun- 
cil. 


James K. Shafer, assistant chief of the Public 
Health Service’s Division of Venereal Disease, has 
been named chief of the division, and Clarence A. 
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Smith, of Chicago, was named assistant chief. Dr. 
Shafer succeeds Theodore J. Bauer, who recently be- 
came medical officer in charge of the Public Health 
Service’s Communicable Disease Center, Atlanta. 


Rolf Strom, of the Norwegian Technical Museum 
in Oslo, has been granted a year’s leave of absence to 
study and observe laboratory photographic techniques 
in the U. S. He will arrive in this country in May. 


J. Boiseau Wiesel, assistant to the general manager 
of Hercules Powder Company’s Cellulose Products 
Department, will retire Apr. 30, upon completion of 
37 years with the company. 


Education 


A new medical college, to be erected by Yeshiva 
University, will be named the Albert Einstein College 
of Medicine. It will be the first unit of a $25,000,000 
medical center in the northeast part of the Bronx 
and the first medical school to be built in New York 
in more than 50 years. 


Cornell University has announced a series of 10 
lectures on “Current Research in Vitamin Chemistry,” 
Apr. 7-May 7, by Karl Folkers, associate director of 
Merck and Co.’s Research and Development Division. 
Supported by the George Fisher Baker Visiting Lee- 
tureship, the series is open to the public. 


The University of Louisville has established three 
new sections in the Department of Medicine: Rheu- 
matic Diseases, Robert L. McClendon, chief; Hema- 
tology, Marion F. Beard, chief; and Endocrinology, 
James Robert Hendon, chief. A new chair in the 
Department of Internal Medicine will be known as 
the John Walker Moore Professorship of Medicine. 
The School of Medicine has also announced the estab- 
lishment of the Floyd Brewer Memorial Foundation, 
by Walter E. Brewer, an alumnus. 


The University of Minnesota, Department of Bot- 
any, will offer its graduate course in Ecological Plant 
Geography as a symposium during the spring quarter. 
Visiting lecturers include E. Lucy Braun of the Uni- 
versity of Cincinnati (eastern forests), Herbert C. 
Hanson of the Catholic University of America (aretie, 
subarctic, and grassland), and, from the University 
of California at Berkeley, Ralph W. Chaney (tertiary 
forests), and Jack Major (Western forests, deserts, 
and semideserts). 


Northwestern University announces a course in ca- 
talysis in organic chemistry, June 20-Aug. 22, in the 
Ipatieff High Pressure and Catalytic Laboratory. 
Given under the laboratory’s director, Herman Pines, 
the course will cover the principles of catalysis, hydro- 
genation, dehydrogenation, isomerization, polymeriza- 
tion, alkylation, catalytic cracking, dehydration, oxi- 
dation, and condensation. 


The University of Texas Medical Center will spon- 
sor special meetings on cancer, May 15 and 16, of in- 
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terest to scientists and physicians. Included will be the 
Seventh Annual Symposium on Fundamental Cancer 
Research, a session devoted to selected papers on 
“New Methods for the Study of Cells,” and the Can- 
cer Pathology and Radiology Conference which will 
cover “Tumors of Lung and Pleura.” The South Cen- 
tral Section of the College of American Pathologists 
will participate. The fourth Bertner Foundation Lee- 
ture will be given by Charles C. Huggins, University 
of Chicago School of Medicine, at the May 15 dinner, 
on the subject of “The Control of Human Cancer by 
Hormonal Methods.” 


Western Reserve University has received a bequest 
from the estate of Mrs. Gertrude Chandler Tucker to 
establish a “Gertrude Chandler Tucker Fund” for re- 
search pertaining to children’s diseases. More than 
$2,000,000 will acerue to the university, to be alotted 
to research, employment of personnel, and publica- 
tion of research results. 


Grants and Fellowships 


Upon the recommendation of the Committee on 
Growth of the Division of Medical Sciences of the 
National Research Council, the American Cancer So- 
ciety has awarded 253 grants-in-aid for cancer re- 
search totaling $1,758,000. Ninety members of panels 
and sections of the Committee on Growth met in 
December to consider applications for these grants. 


The American Home Economics Association reports 
that its international fellowship and scholarship 
program for 1952-53 is helping six young women 
from abroad to study home economies teaching meth- 
ods, another young woman visitor to study nutrition 
and administration of school lunch programs, and still 
another to take courses in child development and wel- 
fare and nursery education. These annual scholarship 
awards are made possible through contributions of 
members, affiliated student clubs, and honorary home 
economics societies, and the cooperation of colleges 
and universities to which recipients are assigned. The 
Institute of International Education aids in selecting 
award recipients and in arranging their program. 


The Damon Runyon Memorial Fund for Cancer Re- 
search announces that grants to institutions and re- 
search fellows have reached a total of $6,217,859, as 
the fund passes the $7,000,000 mark in contributions. 
All of the fund’s monies go for research, none for ex- 
pense. To date, awards have included 320 grants and 
213 fellowships in 163 institutions in 46 states, the 
District of Columbia, and 14 foreign countries. 


Eli Lilly and Company announces two recent grants. 
The first is to Oregon State College, to support Ver- 
non H. Cheldelin, director of the college’s School of 
Science, in research on coenzyme A. The second is to 
the University «f Vermont, to support John E. Little 
of the university’s Department of Agricultural Bio- 
chemistry, in his work on the isolation from plants of 
a substance having antibiotic activity. 
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The Research Corporation has made tw» grants in 
the field of chemistry. The Harvey Nathaniel Davis 
Grant of $5000 in honor of the late president of 
Stevens Institute of Technology has been made to 
that schoo! for the work of Robert B. Green, associate 
professor of physics, in the study of the growth and 
structure of oxide films. The electron microscope and 
electron diffraction will be used simultaneously with 
the objective of developing methods of producing 
oxide films that will protect metals from corrosion. 
The second award goes to Ursuline College, in the 
amount of $2250, in support of a project in wax re- 
search under the direction of Sister M. Concetta, 
O.8.U., chairman of the college’s Chemistry Depart- 
ment, 


The St. Louis Academy of Science has awarded an 
AAAS Research Grant to Hampton L. Carson and 
W. C. Blight of Washington University, St. Louis, 
for their research project: “Genetics and Ecology of 
Natural Populations of Drosophila.” 


The Shell Oil Company has increased its 1953-54 
research and fellowship program by 15 per cent, mak- 
ing a total of $177,500. There will be 14 fundamental 
research grants and 48 fellowships. Research grants 
of $5000 each are made directly to university science 
departments to aid in conducting basie research in 
chemistry, chemical engineering, geology, mechanical 
engineering, metallurgy-corrosion, physics, and engi- 
neering mechanics. Schools receiving fundamental 
research grants in 1953-54 are: Caltech, Carnegie 
Tech, University of Chicago, Harvard, MIT, Prince- 
ton, University of Rochester, Stanford, and Yale. 
The fellowship program is designed to help outstand- 
ing graduate students obtain advanced degrees in the 
fields of chemistry, chemical engineering, geology, 
geophysics, mechanical engineering, petroleum pro- 
duction engineering, physies, and plant science. Shell 
fellows are selected by their colleges or universities, 
and each fellow receives a stipend of $1500 a year 
plus payment of tuition and fees. The school receives 
$400 for related research expenses of the fellow. 
Candidates in their last year of doctorate study are 
given preference, but awards may be made to other 
graduate students. The fellows are under no obliga- 
tion to Shell. 


In the Laboratories 


American Electronic Laboratories, Inc., specializing 
in production of electronic instruments for medical 
research, has announced the purchase of 48 acres of 
land near Colmar, Pa., on which two buildings, for 
research and production, are now under construction. 
One will be used for antenna experimentation. The 
other will serve as an adjunct to other high frequency 
experiments now being conducted. 


The Eastman Kodak Company has developed im- 
proved new infrared sensitive photographic plates and 
films which are so fast that they will give the 200- 
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inch Hale Telescope on Mount Palomar as much 
space-penetrating power as a fantastic 900-incher 
would have had a year ago. The plates are designed 
for studies on the ultimate helium emission line at 
10 829 A, and are expected to prove of considerable 
value both in examining the nature of the physical 
universe and in studies of thermonuclear reactions in- 
volving helium. 


The Los Alamos Scientific Laboratory of the Univer- 
sity of California announces the addition to its staff 
of Phyllis J. Allen, Jesse E. Ashley, James H. 
Richardson, and Thomas F. Wimett. 


The Minute Maid Corporation has honored the late 
Norman V. Hayes, who laid the foundation of the 
frozen orange juice concentrate field, by dedicating its 
new laboratory in Plymouth, Fla., to his memory. 
Dr. Hayes, a graduate of the University of California, 
won wartime fame at National Research Corporation 
as the scientist who developed the dehydration process 
for penicillin. The young scientist-engineer was ac- 
cidentally electrocuted in 1946 while supervising the 
final test run of the Plymouth plant which later was 
to become a part of the Minute Maid Corporation. 


The Research and Control Instruments Division of 
North American Philips Company, Inc., will sponsor 
a Diffraction School, Apr. 20-24. Among the partici- 
pants will be I. Fankuchen, Polytechnic Institute of 
Brooklyn; William Parrish of the Philips Laborato- 
ries; Herbert Friedman, Naval Research Laboratory; 
Normal Walter of G. E.; A. N. J. Heyn, School of 
Textiles, Clemson, South Carolina; James I. Mueller, 
University of Washington; B. E. Warren and Martin 
J. Buerger of MIT; and Ray Pepinsky, Pennsylvania 
State College. 


Meetings and Elections 


The fourth Alaskan Science Conference, sponsored 
by the AAAS Alaska Division, will be held in Juneau, 
Sept. 28-Oct. 2. Information may be obtained from 
Dorothy Jean Thompson, Box 938, College, Alaska. 


The eleventh annual Anthracite Conference, spon- 
sored by the Anthracite Institute and Lehigh Univer- 
sity, will be held May 7 and 8 at Lehigh University, 
with Louis C. MeCabe, chief of the fuels and explo- 
sives division of the U. 8. Bureau of Mines, Washing- 
ton, D. C., as guest speaker. Subjects to be discussed 
include tobacco euring with anthracite, stoker sales 
and service, activated carbon, new equipment, fuel 
economy studies, and mechanical mining. 


The fifth International Neurological Congress will 
take place in Lisbon, Portugal, in September. A 
meeting sponsored by the Spanish neuropsychiatrists 
in commemoration of the birth of Cajal will be held 
in Madrid immediately afterwards. The executive 
committee has selected three topics for the symposia 
of the congress: cerebrovascular conditions (two ses- 
sions) ; the parietal lobe; and metabolie diseases of the 
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nervous system. The individuals in charge are respec- 
tively Drs. Egas Moniz and Alajouanine, Dr. F. M. R. 
Walshe, and Dr. Van Bogaert. 

The officers of the Congress are as follows: honor- 
ary presidents, Gordon Holmes, Georges Suillain, Dr. 
André-Thomas, Th. Alajouanine, Egas Moniz; hon- 
orary vice president, A. Augtregesilo; president, 
Antonio Flores; secretary general, Almeida Lima 
(Hospital Julio de Matos, 53 Avenida Brasil, Lis- 
bon); treasurer, J. Imaginario; assistant treasurer, 
V. Ramos. Vice presidents so far appointed to rep- 
resent various constituent countries are: Belgium, 
Prof. Van Gehuchten; Brazil, Deolindo Couto; Chile, 
A. Asenjo; Denmark, Knud Krabbe; France, Ray- 
mond Garcin; Great Britain, F. M. R. Walshe; Hol- 
land, W. Sillevis Smitt; Italy, L. De Lisi; Norway, 
Prof. Monrad-Krohn; Spain, J. Lopez Thor; Sweden, 
Nils Antoni; Switzerland, F. Luthy; Turkey, Sukru 
Aksel; U. 8. Henry Alsop Riley. For further informa- 
tion address H. Houston Merritt, Neurological Insti- 
tute, 700 W. 168th St., New York 32, N. Y., or, in 
Canada, J. Allan Walters, Medical Arts Bldg., To- 
ronto, Ont. 


The 30th Anniversary International Petroleum Ex- 
position, May 14-23, in Tulsa, Okla., will feature 
$100,000,000 in exhibits. In addition to a comprehen- 
sive display of the equipment used today in the petro- 
leum industry, there will be glimpses into the past and 
future. The 28-acre site will have 883 sheltered booths 
and many exhibits in the open. The Hall of Science 
will inelude displays depicting the course of oil activ- 
ity from exploration through processing and distribu- 
tion. 


The 35th annual meeting of the Scientific Apparatus 
Makers Association will be held at the Greenbrier, 
White Sulphur Springs, W. Va., May 24-28. Lyman 
J. Briggs, former director of the National Bureau of 
Standards, and an honorary director of SAMA will 
receive the association’s award for outstanding 
achievement and service to the scientific instrument 
industry. Bausch & Lomb Optical Company, Roch- 
ester, N. Y., celebrating their 100th anniversary this 
year, will also be honored by receiving a 100-year 
certificate from the apparatus makers and suppliers 
commemorating the event. The theme of this year’s 
meeting will revolve around the industry’s present 
and future economic position and the improvement of 
business methods and procedures. 


More than 70 delegates from 18 territories, as well 
as the Kingdom of Tonga, are expected to attend this 
year’s South Pacific Conference, to be held at the head- 
quarters of the South Pacific Commission, Noumea, 
New Caledonia, in April. Problems relating to the 
welfare and progress of their peoples will be dis- 
cussed, The agenda for the conference includes topics 
in three main fields: Economic development, including 
problems of conserving and improving the resources 
of the land and water: Relation of population to re- 
sources, and marketing problems: Health, including 
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health education of the peoples, and diet and its im- 
provement: Social development, including role of 
women and women’s organizations in the community, 
and what should a child have been taught by the time 
it leaves school? At the second conference a progress 
report will be presented on the action taken by mem- 
ber governments, their administrations, and the com- 
mission on the 42 resolutions adopted at the first 
conference in 1950 on problems of South Pacifie ter- 
ritories in the fields of public health, social develop- 
ment, and economic development. 


The Wyoming Geological Association will hold its 
Kighth Annual Field Conference at Laramie, Wyo., 
and vicinity on July 30, 31, and August 1. The Univer- 
sity of Wyoming will be host and make its facilities 
available for conference purposes. Daily field trips 
will be conducted in the Laramie Basin of Wyoming, 


and the North Park Basin of Colorado. Registration 
will be held on the campus on the afternoon of July 
29th. The geomorphology of the Medicine Bow Moun- 
tain Range, the structural relations of the Medicine 
Bow Mountains to the Laramie Basin and the sedi- 
mentary structures of the Fountain and Casper for- 
mations of the southern Laramie Basin will be studied 
in the field on the first day of the conference. The see- 
ond day will be devoted principally to oil fields. Es- 
sentially every oil field in the Laramie Basin will be 
visited, and also the world-famous dinosaur locality 
at Como Bluff. The last day’s trip will be concerned 
with the structure and stratigraphy of the North Park 
Basin in north-central Colorado. General chairmen for 
the conference are S. H. Knight and Horace D. 
Thomas, University of Wyoming. Inquiries should be 
addressed to the Wyoming Geological Association, 
P. 0. Box 545, Casper, Wyo. 


The Science Library 


A VALUABLE and much appreciated feature at any 
annual meeting of the AAAS is the Science Li- 
brary, an important part of the Association’s An- 
nual Exposition of Science and Industry. Essentially, 
it is an exhibit of the most recent scientifie and tech- 
nieal books, especially arranged to inform, and to be 
enjoyed by, the attending scientists; to provide an 
opportunity for publishers to show selected titles; and 
to aid librarians in preparing book purchase lists. 

In its antecedents, the Science Library goes back 
many years; indeed, it is not improbable that new 
books have been shown by individuals at most of the 
meetings of the Association throughout its long his- 
tory. Soon after commercial exhibitss became estab- 
lished at AAAS meetings in the early twenties, book 
publishers began to rent booth space to exhibit their 
publications. The Science Library, operated by the 
Association itself, was inaugurated as an additional 
service, both to scientists and to publishers, at the 
Atlantic City meeting in 1932. It was stated then 
that “This [was] a premier attempt to bring all the 
science books of the calendar year together for in- 
spection by the membership of the societies con- 
cerned.” 

In more recent years, it has been decided that titles 
in the Science Library need not be exclusively those 
of the current year. Most of the volumes entered, how- 
ever, are, very largely, the latest scientific books— 
texts and monographs—together with the latest edi- 
tions of standard reference works. These are ar- 
ranged on open shelves under 21 distinct but eom- 
prehensive fields of interest—namely, aeronautics, 
agriculture, anthropology, astronomy, biological sci- 
ences, botanical sciences, chemistry, dentistry, eco- 
nomies, education, engineering, general science, geol- 
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ogy and geography, history of science, industrial 
science, mathematics, medical sciences, physies, psy- 
chology, sociology, and zoology. Additional classifi- 
eations can be provided at any time, but minor sub- 
divisions are not attempted in view of the scope, and 
even interdisciplinary penetration, of so many of the 
books. 

A collection of between 500 and 1000 books from 
35-50 publishers is thus displayed at each meeting. 
The publishers represented in any given year—some 
of them with their own booths in other parts of the 
exhibit area—include many of the large producers of 
scientific books, a number of university presses, and 
other companies with a title or two of particular 
interest to scientists. 

The Science Library is a browsing library. Those 
who attend are free to consult the section of their 
specialty or to glance at all the titles, to remove books 
from the shelves, and to read in the comfortable 
lounge chairs and settees. Trained librarians, volun- 
teers from the local chapter of the Special Libraries 
Association, are on hand to assist, if needed, and to 
keep the books in order. 

The Science Library is one of the most popular 
features of the Exposition. At any hour the exhibits 
are open, one to twenty persons may be observed 
scanning titles and dipping into the contents of the 
new books. Although no detailed observations have 
been made, the typical patron probably spends more 
than twenty minutes in the Science Library. Beyond 
the opportunity to inspect the latest books of a par- 
ticular scientific field, the comfortable atmosphere in- 
vites the foot-weary conventioner to rest—and it was 
long ago discovered that the library is a good place 
to arrange to meet friends. 

Raymonp L, TAYLOR 
Associate Administrative Secretary 
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Book Reviews 


Ballistics in the Seventeenth Century. A study in 
the relations of science and war with reference prin- 
cipally to England. A. R. Hall. New York: Cam- 
bridge Univ. Press, 1952. 186 pp. Illus. $4.00. 


It is easy to see why the seventeenth century, the 
age of the revolution in thought that first shaped our 
modern tendencies in science, has a special interest for 
historians and scientists. To what extent the new sci- 
ence—more especially the new dynamics of Galileo, 
Huygens, and Newton—can be explained in terms of 
the social and economic forces of the time, and how 
far it resulted from the internal laws of scientific 
progress, are questions on which students of the 
period are sharply divided. There have been staunch 
adherents of both extreme positions. A. R. Hall, as- 
sistant lecturer in the history of science at Cambridge 
University, makes an important contribution to our 
understanding of this broader question by examining 
closely the special case of ballistical investigations dur- 
ing the sixteenth and seventeenth centuries. 

At first glance the influence of military technology 
on early science seems undeniable. It is well known 
that it was for the ostensible purpose of determining 
the ideal trajectory of a projectile that Galileo made 
his studies of falling bodies, developed his theory of 
inertia, and overthrew the structure of Aristotelian 
dynamics. This example has been repeatedly cited to 
illustrate the influence of military problems upon sci- 
ence. But Dr. Hall makes it clear that we have no 
right to infer from this an intimate collaboration be- 
tween scientist and technologist; still less an im- 
mediate application of these discoveries to the useful 
arts. Although he would probably be the last to deriy 
the interest of the seventeenth-century scientist in the 
world of practical affairs, yet he strongly insists that 
“men were led to discoveries in mechanics less by their 
practical usefulness than by the logic of historical de- 
velopment.” The seventeenth-century contributions to 
ballistical science grew gradually out of the earlier 
tradition of scholastic speculations on motion, as modi- 
fied by the impetus theory of the later Middle Ages 
and by the work of sixteenth-century theorists like 
Tartaglia. As we follow the progress of ballistical 
studies from Galileo through the time of Huygens 
and Newton, Hall demonstrates with great persuasive- 
ness that the immediate purpose of these studies :was 
scientific and mathematical; and that the results, since 
they assumed ideal conditions not encountered in 
nature, were not applicable to the needs of the prac- 
tical artillerist. His examination of the manuals in- 
tended for the guidance of the soldier shows that; when 
they were not merely practical handbooks, they clung 
to the obsolete doctrines of the later scholastic physics 
long after the new dynamics had been universally ac- 
cepted by men of science. No serious attempt to popu- 
larize the new parabolic ballistics was made until the 
last third of the century. 
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Dr. Hall has provided a useful corrective to some of 
our current notions by stressing the de facto indepen- 
dence of dynamical science from the fields of military 
technology and invention. But our author does less 
than justice to the ideology of utility that prevailed in 
the seventeenth century. The failure of the “new ex- 
perimental learning” to find useful applications in 
this and that field of technology does not in itself 
justify treating its spokesmen as mere propagandists 
indulging in wishful thinking when they stress its 
social utility. Apart from the question whether men 
like Tartaglia and Galileo believed—as Hall’s own evi- 
dence showed that they did—that they were making 
important contributions to the art of war, the faet 
remains that immediate utility and application were 
not what the apologists of the new learning habitually 
stressed. The new learning was defended as useful 
knowledge, first and foremost because it was the kind 
of knowledge that could be applied to the real world. 
Unlike scholastic natural philosophy, with which they 
were constantly comparing it, its concepts and theories 
were rooted in experience, and capable of verification 
by quantitative experiment. From Bacon onwards, 
with a vision and perception we can but admire, the 
apologists of this early modern science stressed not its 
immediate appkcation to useful ends, but its eventual 
and long-term applicability. Bacon repeatedly warned 
against the “overhasty and unseasonable eagerness to 
practice” in the pursuit of this new approach to na- 
ture. This ideological position, carefully stated by the 
defenders of the Royal Society—we may perhaps de- 
seribe it as the doctrine of the presumptive utility of 
abstract science—served to clothe even the most tech- 
nical and abstract investigations with a mantle of 
social respectability. 

Henry Gvertac 
Department of History, Cornell University 


Origins of American Scientists. A study made under 
the direction of a faculty committee of Wesleyan 
University. R. H. Knapp and H. B. Goodrich. Chi- 
eago: Univ. Chicago Press, 1952. (For Wesleyan 
University.) 450 pp. $7.50. 

A brief article in Scrence (113, 543 [1951]) has 
already acquainted its readers with one of the prin- 
cipal findings of this study: the tremendous differ- 
ences in the percentage of male graduates of differ- 
ent. colleges who later become scientists. From 1924 
through 1934, the period which Knapp and Goodrich 
studied most intensively, the leading college in the 
United States was Reed College in Portland, Ore., 
which sent 13% of its male graduates on to scientific 
careers and later listing in American Men of Science 
with Ph.D. degrees, stars, or both. California Insti- 
tute of Technology was next, with 7%. Then the list 
went down, through the University of Chicago, which 
was 16th with 4%, Rochester in 38th place with 3, 
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and on down through a total of 489 institutions, some 
of which had none of their graduates included in 
American Men of Science. 

Origins of American Scientists is a study of the 
factors associated with or responsible for the great 
differences in productivity. Geography was impor- 
tant; the Midwest and Far West did better than other 
parts of the country. Size and character of the insti- 
tutions were also important; the percentage of male 
graduates who become scientists was higher for lib- 
eral arts colleges than for universities and was great- 
est for colleges which graduate from 40 to 150 men 
a year. Institutions of relatively high and those of 
relatively low cost were less productive of scientists 
than were those of intermediate cost. Catholic institu- 
tions, engineering colleges, colleges in which frater- 
nities are strong and influential, and “big name” in- 
stitutions were more or less unproductive of future 
scientists. 

In an effort to explain these and similar findings, 
detailed statistical analyses were made of student- 
teacher ratios, library facilities, and a number of 
other items of information; questionnaires were sent 
to former graduates; and Knapp spent a year in visit- 
ing a selected list of 22 colleges. 

The intellectual quality of the student body helped 
to explain some of the differences; schools that admit 
freshmen who average high on aptitude tests turned 
out more graduates who became scientists than did 
other schools, but still the geographic and other dif- 
ferences remained. A background of middle-class, 
Protestant, agrarian or semiagrarian, frontier prag- 
matism seemed to provide a particularly congenial 
atmosphere for the development of scientific interests. 
Students from such backgrounds. are particularly 
likely to be found in the West and in the 1924-34 
period were most likely to attend nearby institutions. 
Those who entered schools that had become rather 
secularized from the strict Protestantism of their 
earlier years became scientists in somewhat larger 
numbers than did those who entered other types of 
colleges. So did those who attended colleges that of- 
fered a liberal education—as distinct from colleges 
with a more pronounced vocational emphasis. In con- 
trast, the famous and the high-cost institutions turned 
out fewer scientists, partly because the students who 
were able to afford their higher costs were more likely 
to enter fields that promised greater financial rewards 
than a scientist can expect. A later study (see follow- 
ing review) indicates that the cost aspect has been 
greatly changed since the end of World War IT. 

One of the most interesting portions of the book 
describes the teacher and the academic standards that 
favor the development of scientific interests. The sue- 
cessful teacher is not distinguished by his intellectual 
eompetence—above, of course, some necessary mini- 
mum—or by his professional eminence, or his mastery 
of particular pedagogie methods, but rather by the 
possession of two important personal qualities: “the 
first seemingly related to masterfulness, demanding- 
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ness, vitality, and energy; the second, to human 
warmth and social accessibility.” The authors sum- 
marize these traits by pointing out that this deserip- 
tion fits what in psychological jargon could be called 
a strong father figure. Between the student and the 
teacher who inspires him there exists more than a 
purely intellectual relationship; the inspiring teacher 
is admired, he exercises some coercion over his stu- 
dents, but he is also an understanding confidant and a 
source of rewards for work well done. Interesting eon- 
firmation of this picture eame from analyses of under- 
graduate departments which had started a fairly high 
number of students along the road to scientifie careers. 
Relatively severe requirements for the major and rela- 
tively severe grading standards, on the one hand, and 
a relatively keen sense of so¢ial cohesion within the 
department, on the other, were all associated with high 
productivity. The teacher, and his department, are 
likely to inspire students to become scientists if the 
standards are high enough to weed out the poor pros- 
pects, and if, after that is done, there is a friendly 
and rewarding acceptance of those who show promise. 

For teachers who take pleasure in starting young 
scientists on their eareers and for educational ad- 
ministrators who are interested in an analysis of how 
academic standards, practices, and atmospheres in- 
fluence students, there is much of thought-provoking 
interest in this book. As a more casual reason for 
wanting to read Origins of American Scientists, it 
includes a fascinating amount of detailed statisties on 
hundreds of famous and not so famous American eol- 
leges and universities. 


The Younger American Scholar: His Collegiate 
Origins. Robert H. Knapp and Joseph J. Green- 
baum. Chicago: Univ. Chieago Press; London: 
Cambridge Univ. Press, 1953. (For Wesleyan Uni- 
versity.) 122 pp. Illus. $3.00. 


This study differed in two major ways "rom the 
work described in Origins of American Scientists: the 
time period was more recent—since the end of World 
War IIl—and the subjects investigated were young 
scholars of promise instead of the mature scientists 
who constituted the population of the earlier book. 
“Young scholars of promise” are men and women who 
received their bachelor’s degrees since 1946 and who 
have since received their doctor’s degrees or have been 
given important graduate fellowships or scholarships 
by universities, private foundations, or thé federal 
government. 

The two studies are similar in that both sought in- 
formation on the undergraduate institutions that have 
been most productive of students who have gone on 
to work for the doctor’s degree. The institutions which, 
since 1946, have turned out a high proportion of stu- 
dents who have gone on to graduate work in the sei- 
ences differ considerably from those which had the 
highest productivity indexes twenty to thirty years 
ago. The top 20 institutions of the recent period in- 
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clude 7 that were among the top 20 in the earlier 
period and 13 that have come up from somewhat lower 
ranks. More important than the changes in relative 
position of individual institutions are the changes in 
characteristics of the institutions that are most pro- 
ductive. Since 1946, liberal arts colleges, universities, 
and technological institutes of comparatively high cost 
have trained relatively more students who continued 
into graduate work in the sciences than have those of 
Jesser cost. Twenty to thirty years ago schools of mod- 
erate cost were more productive than either the cheap- 
est or the most expensive ones. Since 1946 schools in 
New England and the East North Central region have 
been the most productive ones. In the earlier period 
those in the Middle West and Far West were the most 
productive. A feature which stands out as character- 
istically in the recent period as it did earlier is the 
higher productivity of private nondenominational eol- 
leges and universities over public and denomination- 
ally controlled ones. 

The GI Bill, the establishment of much broader 
scholarship programs by some of the older and 
wealthier (and incidentally Eastern and more expen- 
sive) institutions, and the higher general income level, 
the authors suggest, have probably been responsible 
for the shift in the center of gravity from Midwestern 
and Western institutions of moderate cost to Eastern 
institutions of higher cost. 

Unlike the earlier book, this one also considers the 
undergraduate origins of young scholars in the hu- 
manities and social sciences. In general, the trends in 
these two areas are similar to those that have been 
mentioned for science students. Inclusion of infor- 
mation on all three areas, however, permits some in- 
teresting comparisons. Some of the schools which are 
most productive of future scientists also rank high in 
the undergraduate preparation of future social scien- 
tists and humanists. In fact, there are 8 institutions 
that rank among the top 20 in productivity in all 
three areas: Swarthmore, Reed, Chicago, Harvard, 
Oberlin, Antioch, Carleton, and Princeton. 

One of the most challenging problems posed by the 
findings of this study is the relatively small number 
of undergraduate institutions which send significant 
numbers of their students into graduate work in the 
seientifie and scholarly fields. Writing of the young 
natural scientists, Knapp and Greenbaum report that 
only some 60 institutions show “significant and im- 
pressive rates of production, while among the re- 
mainder the dedicated young scholar is a rare excep- 
tion among their graduates.” Students who have 
gained distinction in graduate work in the social sci- 
ences come from a somewhat smaller undergraduate 
base, and those in the humanities from a still smaller 
base and one that is sharply concentrated in the north- 
eastern section of the country. It is good that there 
are institutions which stand out well above the level 
of intellectual stimulation of the average American 
college, but how far is it desirable to concentrate the 
source of graduate students in a small “number of 


416 


undergraduate institutions and to have those as geo- 
graphically concentrated as has been the case since 
1946? 
Commission on Human Resources and 
Advanced Training 
Washington, D. C. 


Astronomy 


The Expansion of the Universe. Paul Coudere; 
trans. by J. B. Sidgwick. New York: Maemillan, 
1952. 231 pp. + plates. $6.00. 


This highly readable book gives both the profes- 
sional astronomer and the interested layman an ac- 
count of the various data which led to the conception 
of an expanding universe. The book was awarded the 
Paul Pelliot Prize and the Henri de Parville Prize 
of the Académie des Sciences in 1950 and is excellently 
translated by J. B. Sidgwick. 

After three introductory. chapters dealing, respéc- 
tively, with the observational data of our universe, the 
measurement of astronomical distances, and the dis- 
tances and recession of galaxies, the author discusses 
in Chapter 4 the non-Euclidean space-time of general 
relativity. In Chapter 5 he treats the cosmological 
problem, in Chapter 6 the static universe of Einstein 
and the pseudo-static universe of de Sitter, and in 
Chapter 7 the expanding universe. Chapter 8 is de- 
voted to a discussion of indications of a singular state 
of affairs about 4-5 billion years ago. 

The book is very well written and can be read with 
profit by the interested layman—provided he is willing 
to read thinkingly—and it ean be highly recommended. 

There are a few minor points where, in my opinion, 
the book could be improved. The source of none of the 
excellent photos of galaxies is given. The Hertzsprung- 
Russell diagram is referred to as the Russell diagram 
(p. 39). The light deflection during an eclipse is not in 
accordance with the present predictions of general 
relativity and can scarcely be taken as a support for 
the theory of general relativity (p. 120). 

Coudere goes to great length to prove that Le- 
maitre’s model fits the observational data, and he 
presents a strong case in favor of this. It is therefore 
to be regretted that the way in which he attacks other 
explanations is so often unnecessarily pugnacious, and 
even sometimes slightly malicious. This is the more 
surprising as Coudere mentions Omer’s results of eal- 
culations regarding a nonhomogeneous model of the 
universe. From Omer’s calculations one sees that the 
introduction of even a slight inhomogeneity can alter 
various results very considerably, and it seems to me 
that one must be extremely careful in adhering too 
rigidly to results obtained from a homogeneous model. 

The case for the existence of a hyperdense state of 
the universe about 4 billion years ago has, to my mind, 
not been made. I agree immediately that all the evi- 
dence of Coudere’s Chapter 8 points to a short time 
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seale, but this does not necessarily involve a hyper- 
dense state. The work of Hoyle, van Albada, and Klein 
and collaborators has shown, so far as I can judge, 
that nuclei of high atomic weight could also have been 
formed in essentially present-day stars, without mak- 
ing an over-all high density necessary. 

These objections are minor, and one ean only be 
grateful to Coudere for presenting us with such a 
colorful account of this subject. 

D. rer Haar 
Department of Natural Philosophy 
The University, St. Andrews, Scotland 


Physics and Mathematics 


Cloud Chamber Photographs of the Cosmic Radia- 
tion. G. D. Rochester and J. G. Wilson. New York: 
Academie Press; London: Pergamon Press, 1952. 
128 pp. + plates. $10.80. 


Professors Rochester and Wilson, of Manchester, 
England, have been prominent in the development and 
exploitation of the cloud chamber technique. In the 
present volume, they give a well-rounded selection of 
photographs obtained in cosmic ray laboratories all 
over the world. Explanatory captions are included, but 
it is characteristic that the elementary principles of 
cloud chamber operation and particle behavior are not 
outlined. Indeed, the language of the captions will be 
meaningful only to those readers well initiated in cos- 
mie ray research. 

This is not so of the pictures ,jhowever. They give a 
refreshing sense of reality to the existence and won- 
derful behavior of elementary particles possessed with 
fantastic energy; and persons in many walks of life 
may be led to feel a vivid appreciation of the extraor- 
dinary phenomena portrayed. Such visual compre- 
hension is of great value to research workers, but it 
is not to be decried in the form it takes in those less 
fully informed. Even the feeling engendered that one 
has actually seen cosmic rays, is not unjustifiable, for 
one senses all objects with essentially the same sort 
of indirectness. 

To a student of cosmic rays a careful reading of the 
captions, with frequent reference to the pictures under 
discussion, will be thoroughly rewarding. Mental ex- 
ercise is required, since the explanations are neces- 
sarily abbreviated; but in the interpretation of the 
pictures here displayed, almost all the known laws of 
behavior of high energy particles and the properties 
of practically all the known particles are illustrated 
and put to use. Thus, following the arguments of in- 
terpretation can be of as much educational value as, 
for instance, the study of the recorded games of ex- 
perts is to the student of chess. 

Many of the pictures were apparently selected for 
their historical interest. These include the earliest 
photographs of cosmic rays by Skobelzyn, those of 
easeade showers by Blackett and Occhialini, the pho- 
tograph by Anderson, credited with the discovery of 
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the positron, some of the earliest records of mesons 
and their decay, and the first pictures of V-particles 
by Rochester and Butler. Such examples are also of 
educational value, because they demonstrate so effee- 
tively the process of discovery. 

Other photographs are illustrative of the processes 
of interaction and transformation that have been stud- 
ied in the cosmie rays, special emphasis being given 
to phenomena under current investigation. There are 
also pictures illustrating the distinctive properties by 
which different particles may be recognized. And an- 
other group of pictures was selected to show charae- 
teristics of the technique of cloud chamber operation, 
together with some of the many variations of appara- 
tus and technique that have been employed for special 
purposes. 

In almost all the commentaries, attention has been 
called to the technical excellence, or imperfections, of 
the pictures and the influence of the quality on the 
interpretation that can be made. 

The attention given to the limitations on interpre- 
tation in ease after ease throughout this book leaves 
one at the end with the feeling that even the cloud 
chamber, which provides more detailed information 
about individual cosmic ray events than any other in- 
strument (except perhaps the photographic emulsion), 
is still so severely limited that the pathway to further 
knowledge is very hard. For the student this emphasis 
on the limitations, as well as the powers, of the in- 
strument is essential to provide a proper balance. 

In many respects the virtues of the cloud chamber 
and the photographie emulsion in cosmic ray research 
are complementary, and both techniques share the vir- 
tue of pictorial clarity. In the field of publications, an 
obvious need is to supplement this fine collection of 
cloud chamber photographs of cosmic radiation with 
a similar book exhibiting photomicrographs of repre- 
sentative cosmic ray events observed in photographie 
plates. The summaries of the interpretations that 
might accompany such pictures would be of educa- 
tional value equal to those in the present book and 
the duplication of subject matter would be so little 
that every teacher and researcher in high energy phys- 
ies would want copies of both books on his desk. 


KENNETH GREISEN 
Laboratory of Nuclear Studies 
Cornell University 


High-Energy Particles. Bruno Rossi. New York: 
Prentice-Hall, 1952. 569 pp. Illus. $12.50. 


“Tf the past is any guide, theory will probably con- 
tinue to lag behind the observational approach,” says 
a recent research review. Must the same be said of 
elementary particle physics? This subject engrosses the 
greatest concentration of talent in theoretical physics 
ever seen. All minds work to open the secret door, to 
reveal the glittering central mechanism, to comprehend 
in one view the stability of the half-dozen or so ele- 
mentary particles (Table 1), and the processes which 
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TABLE 1 


ELEMENTARY PARTICLES AND ELEMENTARY FIELDS FOR THE TRANSFER 
or ENERGY BETWEEN PARTICLES 


Mass at rest Charge 
Name relative to relative Spin a. 
electron proton 
proton (p) 1836.14 1 3 Stable a 
Nucleon } neutron (n) 1838.65 0 3 n— p+e-4+y+0.77 mev 
(12.4 min) 
positon (e*) 1 1 a Stable 
Electron negaton (e-) 1 1 ae 
wt-meson 209 +1 107 mev 
(2.1 x 10* see) 
i a+ meson 276 +1 0 x—>pt+v+33 mev 
Particles (2.65 x 10-* sec) 
7°-meson 266 0 0 7° —> y + y +136 mev 
Meson < (~ 3 x 10 sec) 
t-meson 977 +1 0? ti mev 
(> 5x 10 sec) 
V,°-meson 2200 0 Vi p+a 46 mev 
(~ 5x 10 sec) 
(Other mesons 
Electromagnetism: 0 1 - Stable 
hoton (y) 
Quanta: mechanisms Propagated with 
for the transfer speed of light; 
of energy Gravitation: zero rest mass 0 ; és 


neutrino (vy) 


create and destroy them. Yet theory continues to lag 
behind discovery. Every year, on the average, suffi- 
cient observations and cases are collected to establish 
the existence of one new particle. Each new entity has 
properties that to some minds were new and unex- 
pected, to others appear as random drawings from an 
infinitude of possibilities. 

The methodology for discovery and investigation of 
the elementary particles, the tools—both experimental 
and theoretical—that have put the experimentalist so 
far ahead of the analyst, form the content of this out- 
standing book by Professor Rossi, of MIT. Well 
known to most physicists is the sight of this leading 
cosmic ray investigator opening his brief case to draw 
out a graph, formula, or table in answer to a col- 
league’s question. These carefully prepared compila- 
tions of data and theory now become available to all. 
Typical examples include: (1) A graph of absolute 
intensities of the principal components of the cosmic 
radiation as a function of depth in the earth’s atmos- 
phere—yseful data at a time when we are showered 
with new particles more richly from outer space than 
from accelerators yet a-planning. (2) A collection of 
the principal well-established formulas for the proba- 
bilities for a fast particle to collide with an electron 
and to radiate, or to undergo, elastic scattering as it 
passes through the field of force of an atomic nucleus 
—all these formulas being presented for the several 
spin values that may occur. The likelihood of these 
elementary processes depends upon spin of the par- 
ticle in question, a useful circumstance in the inter- 
pretation of the observations. (3) Extensive graphs 
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and tables for the loss of energy of fast particles via 
ionization in air, carbon, aluminum, iron, and lead. 
(4) Thorough treatment of the theory of produc- 
tion of pairs of positive and negative electrons by 
energetic photons, and radiation of new photons 
by electrons, and of the theory of shower multi- 
plication based on these two processes. (5) At- 
tractively prepared diagrams of the construction and 
operation of the principal measuring devices, with 
remarks on their efficiency, reliability, and sensitivity. 
(6) Extensive tables and graphs on the properties of 
photographic emulsions and their use in measuring 
energy, mass, and other characteristics of elementary 
particles. (7) Summary of much of the existing evi- 
dence on the properties of x- and pu-mesons, the prin- 
cipal omissions being only the extensive observations 
made at Chicago on nuclear scattering of x-mesons in 
the past few months and the measurements by Keuffel 
of time for capture of a u-meson into an atomic 
nucleus. (8) Comparison between theory and experi- 
ment on the electromagnetic interactions of high 
energy particles (pair production, photon absorption, 
photodisintegration of the nucleus, ionization, shower 
production)—all of which goes far to establish the 
satisfactory status of this part of the subject. (9) 
Compilation. of existing information on the collision 
of two high energy nucleons, and of the interaction of 
one such nucleon with a complex nucleus (production 
of multiprong stars by nucleon emission; production 
of mesons). 

The last chapter constitutes more than a quarter of 
the book and deals with the part of the subject that 
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is in rapid development and to which Rossi has made 
important contributions: nuclear interactions of the 
cosmic rays. It begins with 40 beautiful and instrue- 
tive cloud chamber and emulsion photographs of cos- 
mic ray events of most varied character. There follows 
in tables and graphs an analysis of the statistical data 
on the particles which emerge from nuclei on bom- 
bardment with particles of energies of the order of 
10” ev. The book oneludes with an analysis of the 
propagation of nucleons through the atmosphere. 

This book might well be given an alternative title: 
“The Elementary Processes of High Energy Physics.” 
In terms of these elementary processes it is appro- 
priate to think of a comprehensive interpretation of 
cosmic ray phenomena. A second book on this subject 
is promised by the author. If it is as thorough as the 
present contribution, an extraordinarily good basis will 
have been established for further attack on the elemen- 
tary particle problem. 

Joun A. WHEELER 

James Forrestal Research Center 
Princeton University 


Bessel Functions: Functions of Positive Integer 
Order, Part II. British Association for the Ad- 
vancement of Science, Mathematical Tables, Vol. X. 
Prepared on behalf of the Committee for the Cal- 
culation of Mathematical Tables by W. G. Bickley 
et al. New York: Cambridge Univ. Press, 1952 (for 
the Royal Society). 255 pp. $11.00. 


This volume, the last of the series of British Asso- 
ciation Mathematical Tables, continues the tables given 
in Volume VI of the series (Bessel Functions: Part I: 
Functions of Order Zero and Unity) to functions of 
positive integer orders up to 20, for various values 
of argument up to 25 for the J and Y functions, and 
up to 20 for the J and K functions. 

Although this volume has been included in the 
British Association series, it has been published under 
the auspices of the Royal Society, whose Mathematical 
Tables Committee replaced the British Association 
Mathematical Tables committee in 1948 while this vol- 
ume was in preparation. 

The first 50 pages include, in addition to a preface 
which lists the members of the committees responsible 
for the tables, a description of the tables, and a short 
account of the methods used in caleulating and check- 
ing them. This section will be of special interest and 
value to computers. In a section entitled “Functions 
and Formulae,” a list of formulas relevant to the fune- 
tions tabulated is given. This list is quite comprehen- 
sive and greatly enhances the value of the volume. A 
section on interpolation, showing how values of the 
functions for arguments between those tabulated may 
be calculated, is included in the preliminaries. For the 
8-figure tables, standard methods, using second dif- 
ferences therein printed, are recommended. Other 
methods, not depending on differences, and which may 
be used in the 10-figure tables, are also described. 

In recent years two important tables of Bessel fune- 
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tions have appeared, those of Enzo Cambi (Dover 
Publications |1948]), and the Harvard Tables (Har- 
vard Computation Laboratories, Harvard University 
Press [1947-51]). In both tables, however, only fune- 
tions of the J type are given, whereas here almost as 
much space is devoted to each of the functions of the 
other three types, Y, J, and K. The following tables 
are given: 


Table L. n=2(1)20, 0(0.1 or 1000.1) 25; 
8 decimals. 


Table II. Y,(2) or y,(#), n=2(1)20, e=0(0.1 or 0.01) 
10(0.1)25; 8 figures. 

Table III. i,(a) or ¢ n=2(1)20,£=0(0.1 or 0.01) 
10(0.1)20, 8 figures. 

Table IV. k,(x) or e*K, (2), n= 2(1)20, «= 0(0.1 or 0.01) 
10(0.1)20; 8 figures. 

Table V. J,(%), n=0(1)20, = 0(0.1)25; 10 decimals. 

Table VI. Y,(2), n= 0(1)20, = 0.1(0.1)25; 10 figures. 

Table VIL. J, (2), »=0(1)20, =0(0.1)20; 10 figures. 

Table VIII. Ky(1), n=0(1)20, c=0.1(0.1)20; 10 figures. 


The first four of these tables provide central second 
differences or modified second differences for interpola- 
tion purposes. 

The arrangement and printing are excellent; the re- 
viewer has checked a number of entries chosen at ran- 
dom and has found no misprints. 

Bessel functions enter into the mathematical solu- 
tions of a wide range of scientific problems. The in- 
formation contained in this volume will therefore be 
welcomed by, and will greatly assist, many workers 
in the various fields of science and technology. 

Henry P. THIELMAN 
Department of Mathematics, lowa State College 


Theoretical Nuclear Physics. John M. Blatt and 
Victor F. Weisskopt. New York: Wiley; London: 
Chapman & Hall, 1952. 864 pp. Illus. $12.50. 


This excellent book contains a comprehensive treat- 
ment of the principal and more important applications 
of theoretical viewpoints to nuclear physics. It was 
written at the termination of the period of indepen- 
dent development of classical nuclear physies—i.e., 
nuclear physics making no use of meson phenomena. 
It is probable that the next book of comparable thor- 
oughness will be greatly affected in viewpoint and em- 
phasis by the rapid strides that are being made in 
the field of meson and other high-energy researches. 
and that its outlook will be appreciably different. The 
authors and the publishers have contributed to the 
maintenance of permanent values in science in pro 
viding a record of ideas at thé approximate termina 
tion of the era in which neutron-proton-6 information 
was developing independently of the newer physics. 

Blatt and Weisskopf place their main emphasis on 
the two-nucleon problem, the resonance theory of 
nuclear reactions, general requirements that can be 
set on nuclear forees from empirical evidence, mul- 
tipole electromagnetic radiation, B-ray theory, and 
shell theory. The mathematics of angular momenta 
and electromagnetic radiation are diseussed in the 
addenda. The main approach is physical, mathemati- 
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cal detail being subordinated. There are many care- 
fully prepared diagrams and tables facilitating ab- 
sorption of the material. The authors’ preferences 
have led to the elimination of some items, such as the 
theory of hyperfine structure and spectroscopic iso- 
tope shift—presumably on the greunds that the atom 
may be considered as an instrument in the exploration 
of the nucleus. The theory of stopping power of 
charged particles is not included. Similarly, the older 
literature on the 3- and 4-body problems, although 
quoted, is not discussed in great detail. 

It is a pleasure to see moderation regarding a sub- 
ject so close to Weisskopf’s heart as Bohr’s “com- 
pound nucleus-continuum theory” and caution regard- 
ing the fact that, in some cases, experiment indicates 
the applicability of the independent particle approxi- 
mation. The probable necessity for the inclusion of 
surface tension terms in Wigner’s uniform density 
model has not been forgotten. It is reassuring to see a 
whole section prefaced by the statement “It is possible 
that the developments of this chapter will soon be ob- 
solete,” as has been done in the discussion of satura- 
tion of nuclear forces. Indeed it appears increasingly 
probable that the many body forces that the authors 
have in mind will become the fashion, the x-meson 
having been shown to be pseudoscalar. 

The reader of a book will always find a few points 
that he would have discussed differently. The view 
that high energy n-p and p-p scattering speaks on the 
whole against charge independence is possibly paying 
too much attention to the work of Christian and Hart, 
and of Christian and Noyes, and too little to that of 
Jastrow, and of Case and Pais. The last two inves- 
tigations are mentioned, but the pessimism regarding 
charge independence remains. The recent work of 
Lévy with the pseudoscalar meson theory appears to 
strengthen the view of charge independence by pro- 
viding an explanation for the repulsive core used by 
Jastrow. In connection with the treatment of the 
“effective range” the reviewer would have preferred 
not to single out E=0 as necessarily the point 
around which the expansion should be made. The 
authors have not completely succeeded in avoiding 
partiality to the Cambridge mass nuclear physics 
scene, but the vast accumulation of literature in nu- 
clear physics makes it difficult, of course, not to favor 
the work among one’s acquaintances. 

The writer has no enthusiasm for standardization 
of scattering information in terms of “effective range” 
and “intrinsic range.” The effective range singles out 
the relative energy E =0, which has no better stand- 
ing than other values of H. The last International 
Conference on Classical Nuclear Physies at Chicago 
showed the type of confusion that can arise. The 
pedagogic value of a presentation of general features 
is not denied, but for a clear specification of trial 
potentials the relatively dull, uninspired but unam- 
biguous specification of an interaction term in the 
Hamiltonian can hardly be improved on. 

The reviewer has been especially impressed by the 
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discussion of resonance theory of nuclear reactions. 
He believes that the authors have emphasized most of 
the truly essential features of the situation. The chap- 
ters on electromagnetic radiation, B-ray theory and 
shell theory, interrelated through the empirical mate- 
rial, are welcome parts of the survey, combining sim- 
plicity of presentation with reasonable exhaustiveness 
of essential facts. The chapter on B-ray theory could 
have been more extensive, with more discussion of 
orbital capture in the light of the work of Marshak 
and with more attention to the mathematical formal- 
ism in general. On the other hand, there are refer- 
ences to most of the relevant papers. 

G. Brerr 
Sloane Physics Laboratory, Yale University 


Theory of Matrices. Sam Perlis. Cambridge, Mass. : 
Addison-Wesiey, 1952. 237 pp. $5.50. 


In this volume Dr. Perlis has attempted to put be- 
fore mathematicians and nonmathematicians a great 
deal of useful material on matrices, together with de- 
tailed proofs and numerous illustrations and prob- 
lems. Beginning with rectangular arrays and the usual 
matrix operations and with a discussion of vector 
spaces (vectors being matrices of one row or column) 
and the facts about determinants to the theory of con- 
gruence, Hermitian congruence, and similarity of 
matrices, he proceeds to the study of matrices with 
polynomial elements, of orthogonal matrices, of char- 
acteristic roots of matrices, and of linear transforma- 
tions. Bilinear and quadratic forms are considered in 
terms of their matrices. 

Despite minor errors and causes for irritation, the 
author is eminently competent to write this book and 
he has obviously devoted much time and thought to it. 
I am convinced, however, that he has written the 
wrong book. Since the same could be said with equal 
force about other recent textbooks on this subject, it 
seems worth while to make my point in detail. 

The twentieth century might be called a golden age 
of mathematics. Great advances have been made in 
many directions. The one that concerns us here, and 
the one that carries on a great tradition beginning with 
the geometry of Euclid, is the emphasis upon abstrac- 
tion for the purposes of unity and simplicity and 
clarity. The useful principle that has been at work 
through the years may be illustrated by a trivial ob- 
servation: If our subject is forests, we cannot but be 
aware that forests are made up of trees, many and 
diverse; for some purposes we may want to consider 
trees in detail, but for others we should ignore the 
trees and think of the forest. The constant effort to 
keep focused on the main object has exerted a steady 
pressure upon the form of the subject matter now 
before us. During most of the nineteenth century de- 
terminants played an important role in algebra, and 
arrays of numbers occurred only incidentally. In the 
early part of the present century arrays assumed a 
new aspect, as matrices, and began to be studied vigor- 
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ously, particularly after the fundamental papers of 
Wedderburn in the first decade. The reign of the 
matrix was clearly at its height when MacDuffee’s 
Ergebnisse tract appeared in 1931. It was then ap- 
parent that determinants had assumed a lesser place 
and were to be considered as occasionally useful, some- 
times essential, but best avoided whenever possible. 
It is my conviction that, in 1953, matrices too must 
be regarded as of subsidiary importance. 

When geometry was enriched at the hands of Des- 
cartes by the introduction of coordinates, it was also 
impoverished in a way that has now become quite 
clear. Coordinate systems, after all, are always spe- 
cial, and must be chosen with great care if they are 
not to complicate the problem under consideration. 
This point is well illustrated by the vector of physics. 
Such a vector is not a set of three components but an 
entity in its own right, and much ean be gained by 
acting on this truth. Similarly, in connection with the 
general notion of a vector space, which has applica- 
tion to many widely separated parts of mathematics, 
vectors should not be considered as sets of numbers. 
Here is the first point on which many active workers 
in modern algebra, topology, and analysis will be in- 
clined to take issue with Perlis. I am equally sure 
that the mathematical layman, when introduced to vee- 
tor spaces in abstract terms enriched and illustrated 
by diverse concrete examples and problems, would find 
himself impatient with the older points of view. The 
matrix would then turn up as a subsidiary notion in 
two different connections: (1) as the set of “com- 
ponents,” with respect to specified bases, of a linear 
transformation from a vector space into a (possibly 
different) vector space; (2) as the set of values of a 
bilinear form corresponding to the basis vectors. The 
reduction of a matrix to a canonical form would be 
considered as simply an alternative and somewhat 
awkward approach to the problem of selecting a basis 
of a vector space (or bases of two vector spaces) con- 
nected in an intrinsie way with a given linear trans- 
formation or a given bilinear or quadratic form. The 
determinant of a matrix could not and would not be 
neglected, but it could be presented as the determinant 
of a linear transformation, or as a relative invariant 
of a bilinear form, or as a skew-symmetric n-linear 
form on an n-dimensional vector space. The object 
would be not to overwhelm or to confuse, but to put 
first things first. And the gain in unity, in simplicity, 
in clarity, and in power would be immense. 

The above remarks are directed not to Dr. Perlis, 
who certainly needs no introduction to modern alge- 
bra, but to the many mathematical laymen who are 
finding matrices useful in their work. Elementary text- 
books on matrices are being written in answer to the 
demand of a wide public; a better-informed demand 
would encourage the same writers to produce even 
more useful books. 

R. H. Bruck 
Department of Mathematics 
University of Wisconsin 
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Ferromagnetic Properties of Metals and Alloys. 
K. Hoselitz. New York: Oxford Univ. Press, 1952. 
320 pp. Illus. $8.00. 


This book is a valuable contribution to the existing 
literature on ferromagnetism—particularly for the 
reader who is interested in the subject from a metal- 
lurgical, rather than a purely theoretical, point of 
view. The book takes up the magnetization curve in 
some detail, reviewing the various processes that take 
place in a magnetizing field and summarizing results 
and conclusions applicable to both magnetically hard 
and magnetically soft materials. A chapter is devoted 
to metals and alloys and the preparation of specimens 
for test. Another is devoted to magnetic analysis and 
the information regarding the condition of a test 
specimen obtainable from magnetic data. 

In its 300-odd pages the book gives a good first look 
at the main areas of current interest. It is not ex- 
haustive in its review of fundamentals, nor encyelo- 
pedic in its review of detail. It is readable, it gives 
many useful references, and it is up to date, particu- 
larly in the spheres of special interest to its author. 

Francis Birrer 
Department of Physics 
Massachusetts Institute of Technology 


Structure of Metals: Crystallographic Methods, 
Principles, and Data. 2nd ed. Charles S. Barrett. 
New York-London: McGraw-Hill, 1952. 661 pp. 
$10.00. 


In this second edition Dr. Barrett has retained the 
original logical outline and concise readable style for 
which his first edition was distinguished. Many sections 
are devoted to elementary fundamentals, and this book 
will serve as an excellent introductory text on erystal- 
lography and x-ray metallography for senior and first- 
year graduate students. The omission of problem sets 
appears to detract somewhat from the value of the 
book as a student text. No course in crystallography 
or x-ray metallography, however, is entirely satisfac- 
tory without the inclusion of a judiciously formulated 
series of laboratory exercises. And such exercises, giv- 
ing emphasis to the topics of greatest importance to 
the instructor’s objectives in his specific course, are 
readily based on the context and very valuable appen- 
dices in this book. 

The coverage of techniques, especially those for 
x-ray metallography, is quite complete. One chapter is 
devoted to electron diffraction techniques. All sections 
are amply documented with references, thus giving the 
more enterprising students additional stimuli and 
ready access to the more detailed analyses provided by 
the original literature. 

Barrett’s book also serves as an important and ready 
reference for research investigators and experts in the 
field. It contains a rather complete discussion of the 
more advanced techniques, as well as analyses and in- 
terpretations of the existing data, on such topies as 
electron theory of metals, plastic deformation, dislo- 
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cation theory, structure of cold-worked metals, pre- 
ferred orientations, anisotropy, and phase transforma- 
tions. Many of these sections can be adapted for more 
advanced graduate student instruction. 

Many revisions were made in this new edition, and 
the context of the first edition was increased by over 
90 pages. The major changes were made on sections 
dealing with dislocations, imperfections, creep, struc- 
ture of metals, textures and preferred orientations, 
precipitation hardening, and phase transformations— 
necessitated by the additional knowledge acquired in 
these fields since the publication of the first edition in 
1943. 

As it is now revised, Barrett’s book is the most in- 
clusive and up to date single reference that is avail- 
able on the structure of metals. 

Joun E. Dorn 
Division of Mineral Technology 
University of California, Berkeley 


Chemistry and Biochemistry 


Chemistry of Carbon Compounds: Aliphatic Com- 
pounds, Vol. 1, Pt. B. E. H. Rodd, Ed. Amsterdam— 
Houston: Elsevier, 1952. 684 pp. $17.50. 

This book is a continuation of the excellent work 
which was published in 1951 (Sorence, 116, 181). The 
style is essentially the same as that used in the last 
half of Part A. The tremendous task of editing this 
treatise was made easier by the distinguished advi- 
sors: Sir Robert Robinson, J. W. Cook, R. D. Ha- 
worth, Sir Ian Heilbron, KE. L. Hirst, and A. R. Todd. 

There are 13 authors of the 12 chapters, several of 
whom have contributed to more than one chapter. The 
principal classes of aliphati: compounds covered are 
monocarboxylic acids and carbonic acid, dicarboxylic 
acids, polyhydric alcohols and their derivatives, com- 
plex carbohydrates, proteins, and enzymes. A particu- 
larly extensive treatment is given to polyhydrie alco- 
hols, covering 275 pages. Generally, methods of 
preparation and properties characteristic of the class 
of compounds are presented briefly at the outset of 
the chapter. This is followed by methods of prepara- 
tion and properties of individual members of the class 
of compounds and derivatives. 

This reference work will fall between such widely 
used treatises as Richter, Karrer, and Gilman, and 
the more extensive Beilstein and Elsevier in degree of 
treatment of the subject matter. The style of presen- 
tation by classes and compounds within classes is simi- 
lar to Beilstein. 

It appears that this will be an invaluable series of 
books for the organic chemist. The treatise is far too 
voluminous for a textbook; it will find its widest use 
as a reference book. The subject matter is up to date 
and is presented in a modern, comprehensive manner. 
It is strongly recommended for every qualified organic 
chemist. 

E. T. McBee 

Chemistry Department, Purdue University 
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Metabolic Maps. Wayne W. Umbreit. Minneapolis: 
Burgess Pub., 1952. 439 pp. Illus. $6.00. 


From the introduction to the appendix, the author 
endeavors to present a summation of our present 
knowledge of the mechanisms of cellular metabolic 
functions. For the purposes of presentation, this ob- 
jective is exceptionally well accomplished by dividing 
cellular biochemistry into logical subdivisions and, in 
workbook fashion, covering each individual reaction 
by means of a series of nicely executed charts, together 
with carefully selected references for each of the re- 
actions diagrammed. The references include review 
articles, the historically important papers, and the 
most pertinent of the 1950-51 literature. 

An excellent balance among the general fields of 
metabolism is achieved by allocating the first five chap- 
ters to the subject of carbohydrate oxidation and its 
related phosphate metabolism; Chapter 6 to oxygen 
transfer; Chapters 7 through 10 to nitrogen metabo- 
lism, including methylation (Chapter 9) and ring-con- 
taining amino acids (Chapter 10); Chapter 11 to 
nucleic acids and their derivatives, and Chapter 12 to 
the lipids, including the latest in the enzymatic syn- 
thesis of biologically important steroids. 

The make-up of the book, with its inclusion of blank 
space for additions and changes as they appear in the 
literature, permits the reader to use it in accordance 
with the author’s suggestion as “a device for the or- 
derly assemblying of useful contemporary informa- 
tion without employing extensive files.” 

The author has endeavored to help the reader keep 
abreast of the broader fields of cellular metabolism. 
An example of how he does this and, at the same time, 
gives the book practical value to readers unacquainted 
with a specific field, is the eryptie but clear section 
devoted to the nomenclature of steroids. Likewise, a 
few pages and references on the subjects of purine 
and pyrimidine antagonists will be found. 

The subject index is complete and especially valu- 
able in that many of the chemical substances involved 
as intermediates in the various metabolic pathways are 
listed. 

It is the opinion of the reviewer that this book will 
be useful, not only to those active in the field of ecel- 
lular metabolism, but also as a general source of in- 
formation to all those interested in modern biology. 

Epwin E. Hays 
The Armour Laboratories, Chicago, Illinois 


Chemistry of the Metal Chelate Compounds. Arthur 
E. Martell and Melvin Calvin. New York: Prentice- 
Hall, 1952. 613 pp. Illus. $10.00, 


Recent years have witnessed a great resurgence of 
interest in inorganic chemistry, as is evidenced by the 
fact that the demand for inorganic chemists in indus- 
trial and academic institutions now far exceeds the 
rather modest supply. Although all areas of inorganic 
chemistry have enjoyed this rapid growth, the metal 
eomplexes have attracted particular attention, and 
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many groups of workers, both in America and abroad, 
are doing research in the field. Most of the current 
work involves physical chemical methods and measure- 
ments, but there is still great need for research on the 
preparative and descriptive side; some excellent work 
is being done in this area, however. The publication of 
this volume by Martell and Calvin is weleome—for 
more than 30 years has elapsed since the appearance 
of an authoritative book on complexes. Both authors 
have done excellent and extensive research on chelate 
compounds and are thoroughly familiar with the lit- 
erature on complexes. They have surveyed it carefully 
and critically, and their book is well organized and 
clearly written. Since metal complexes are encounteréd 
in every branch of chemistry, this book should find 
wide use. 

The metal chelate compounds differ from other com- 
plexes in containing ring structures which are forméd 
by the union of the metal ion with two or more atoms 
of the same coordinating molecule. These rings give 
the complex peculiar stereochemical properties and 
greatly enhanced stability, so the chelates merit special 
attention. Although Martell and Calvin have been con- 
cerned primarily with the chelate complexes, they have 
of necessity surveyed the chemistry of all types of 
metallic complexes, particularly the stability constants, 
bond types, and structures. They perhaps overempha- 
size the distinction between chelates and other com- 
plexes, but in a book on chelate compounds this is 
excusable. 

The last half of the volume deals primarily with 
applications of chelation, particularly in catalysis in 
biological systems, in analytical chemistry, in water 
softening, and in the dyeing of fabrics. Other authors 
would doubtless have emphasized other applications 
(e.g., electrochemistry, photography, and leather tan- 
ning), but the ones selected are representative and 
have received more attention than the others. The ap- 
pearance of this monograph may well stimulate work 
along new lines and suggest new applications. The 
thoughtful reader will find that it answers many ques- 
tions, but that it suggests far more than it answers. 

Joun C. Baar, Jr. 
The William Albert Noyes Laboratory 
University of Illinois 


A Guide to Filter Paper and Cellulose Powder 
Chromatography. Tudor S. G. Jones, J. N. Bal- 
ston, and B. E. Talbot. New York-London: H. 
Reeve Angel, 1952. 145 pp. Illus. 


Paper Chromatography: A Laboratory Manual. 
Richard J. Block, Raymond LeStrange, and Gunter 
Zweig. New York: Academic Press, 1952. 195 pp. 
Tilus. $4.50. 


In chemistry, as in doubtless all other areas of sci- 
ence, from time to time there come about fructifying 
new discoveries or inventions of technique that are 
followed by a seemingly explosive exploitation as each 
new tool is applied for the re-examination of current 
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coneepts and for the investigation of new problems, 
now possible or facilitated. 

Paper chromatography, although not without ante- 
cedent application, is essentially a development of the 
past decade, deriving from the work of Martin and 
Synge, winners of the Nobel prize in chemistry for 
1952. The rapidity of development of this general 
technique and of its extension in so many directions 
is happily recognized by the appearance of the two 
books reviewed here. 

The term chromatography, introduced for the sepa- 
ration of plant pigments by selective adsorption on 
columns, has come to refer also to the resolution of 
uncolored materials by the same or analogous pro- 
cedures. Paper chromatography refers to the separa- 
tion of mixtures of small amounts of substances placed 
on an originally restricted area on the paper, as a sol- 
vent or mixture of solvents is caused to flow past. A 
variety of appropriate methods is applied for the 
location of the individual constituents thus resolved. 
The ratio of the distances traveled by a substance and 
by the solvent front, the R, value, is characteristic 
of the substance under the prevailing conditions, and 
is of aid in identifying an unknown constituent. If the 
Ry value is low, it is on oceasion convenient to employ 
Ry, the ratio of the distances traveled by the substance 
and by some reference substance X. 

The separation of mixtures on filter paper may in- 
volve selective adsorption, ion exchange, or partition 
between solvents, or-—not uncommonly—a combination 
of these. Water, and presumably certain other sol- 
vents, by hydrogen-bonding with the cellulose, appar- 
ently form what is essentially a stationary quasi- 
liquid phase, between which and the flowing solvent 
mixture a partition equilibration occurs. Knowledge 
of factors affecting partition coefficients serves as a 
basis to explain or predict results in many instances. 
It has not been possible, however, to develop a rigor- 
ous mathematical treatment of the process or processes 
involved, although the theoretical discussions in papers 
by Martin and associates and others offer considerable 
guidance. The choice of conditions is still largely on 
an empirical basis, although work with new compounds 
may be guided by what is known of the action of re- 
lated substances. 

The book edited by Dr. Jones has been published 
by H. Reeve Angel and Co., Ltd., and W. & R. Balston, 
Ltd., distributors and manufacturers, respectively, of 
Whatman filter papers and cellulose powders. Part I, 
a general discussion of methods and materials, includes 
a brief outline of the processes involved in the con- 
version of cotton fiber to paper and relates the nature 
of the slightly altered cellulose molecules and of trace 
substances also present to the properties that may be 
of concern in paper chromatography. A description of 
pertinent characteristics of a number of their own 
papers is included. 

The introduction to Part II on applications out- 
lines the influence of the nature of the solute on sepa- 
rations, possible modifications of the paper for special 
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purposes, and methods for location, identification, and 
quantitation of materials on paper or cellulose powder 
columns. The remainder of the book is devoted to 
numerous classes of substances, such as amino acids, 
sugars, phosphoric esters, purines, pyrimidines and 
nucleosides, vitamins, antibiotics, alkaloids, steroids, 
radioactive tracers, proteins and enzymes, and various 
other organic and inorganic substances. There are also 
brief sections on the use of paper impregnated with 
alumina or silica, and of acetylated paper, and on 
reversed-phase paper chromatography and on electro- 
phoresis on paper. The sections include much interest- 
ing information, generalizations, and critical com- 
ments, but essentially no detailed description of pro- 
cedures, for which the reader is directed to the refer- 
ences included with each section. There are an author 
index and a classified list of recent articles. A short 
section of pictures and a two-dimensional “map” for 
amino acids and related substances are included. 

The book of Block, LeStrange, and Zweig covers 
essentially the same territory but is intended as “a 
practical manual in which tried and proven pro- 
cedures, employing relatively simple equipment and 
available reagents, are summarized.” 

A chapter on theory, with some mathematical treat- 
ment, and chapters well illustrated with diagrams and 
pictures on general and quantitative methods are in- 
cluded. The chapters dealing with various classes of 
materials include descriptions of many procedures, 
numerous pictures, diagrams, and tables of Rp values. 
A bibliography and author and subject indexes are 
provided. Well realized is the authors’ hope “that 
sufficient detailed information is provided, in the 
majority of instances, so that the reader will be able 
to apply the technique of paper chromatography to 
his particular problem without recourse to an exten- 
sive search of the literature.” 

As the authors of these two books have made rather 
different approaches to the subject, a somewhat com- 
plementary relationship is observable. There is further 
reason to consult them both, since the eclectic bib- 
liographies show numerous differences. For references 
after 1951 in this rapidly burgeoning field, other 
sources of information must be sought. 

RaupH C. CorLey 
Department of Chemistry, Purdue University 


Rocks for Chemists. 8. James Shand. New York: 
Pitman, 1952. 146 pp. Illus. $4.50. 


The author has described this book as “An intro- 
duction to petrology for chemists and students of 
chemistry.” This has been well achieved by careful ar- 
rangement and lucid explanation of the subject matter. 
Beginning with a brief historical introduction, he goes 
on to outline the characteristics of crystalline and sedi- 
mentary rocks as seen in the field and points out the 
differences in texture between plutonic and voleanic 
rocks. A list and explanation of the terms used to 
describe the texture of rocks are given. 

Avchemical system of rock classification is proposed, 
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based on the presence or absence of free SiO, (quartz, 
tridymite, or highly siliceous glass). A rock containing 
free SiO, plus minerals that can exist in equilibrium 
with free SiO, is termed “oversaturated.” One that 
has no free SiO, but only minerals that can coexist in 
equilibrium with free SiO, is called “saturated.” He 
terms “unsaturated” those rocks that contain no free 
SiO, but do contain minerals that could not coexist 
in equilibrium with SiO,, such as nepheline, sodalite, 
leucite, corundum, ete. Another method of chemical 
classification of rocks is described in which the molee- 
ular ratio of Al,O, to Na,O + K,0+ CaO is the crite- 
rion. If the ratio is greater than 1: 1 the rock is termed 
“peraluminous;” if the ratio is not greater than 1:1 
but exceeds the ratio of Al,O, to Na,O + K,0, the rock 
is called “metaluminous.” Where all the Al,O, is con- 
tained in feldspars or feldspathoids, and a nonalumin- 
ous mineral such as olivine is present, the rock is desig- 
nated “subaluminous.” The steps in the calculation of 
the norm of a rock are briefly outlined. 

The chapters on the systems plagioclase-pyroxene 
and olivine-pyroxene-plagioclase draw heavily on the 
published work of Bowen and Schairer, as does the 
chapter on feldspathoidal rocks. The chemical and 
mineralogical composition of sedimentary rocks is dis- 
cussed. A comparison of alteration that is due to 
weathering with that due to hydrothermal action js 
made. 

The physical and chemical processes of metamor- 
phism are outlined in the last two chapters, and the 
importance of H,O in metasomatic transformations is 
emphasized. 

Preceding the index, under “Suggestions for Read- 
ing,” a bibliography of geochemistry, containing 40 
titles, is listed. Following the index are 32 excellent 
plates of photomicrographs of thin sections, photo- 
graphs of polished sections, and views of geological 
formations. 

JOsEPH J. FAHEY 
U. 8. Geological Survey, Washington, D. C. 


Gmelins Handbuch der anorganischen Chemie. 8th 
ed. Edited by Gmelin-Institut fiir anorganische 
Chemie und Grenzgebiete. Sauerstoff, System No. 3, 
Part 2: Vorkommen-Technologie, 1952. 218 pp. 
$15.48. Arsen, No. 17, 1952. 475 pp. $33.33. Mag- 
nesium, No. 27, Part A-4: Legierungen von Mag- 
nesium mit Zink bis Rhenium; Oberflachenbe- 
bandlung, 1952. 336 pp. $23.81. Titan, No. 41, 
1951. 481 pp. $27.20. Verlag Chemie, GmbH, Wein- 
heim/Bergstr., Germany. U. S. distrib.: Edwards 
Brothers, Ann Arbor, Mich. 


These four volumes represent a valuable addition 
to Gmelin and a statisfying advance toward comple- 
tion of the eighth edition. With the continued growth 
of the chemical literature, the research chemist is be- 
coming increasingly dependent upon reference works 
such as Gmelin and Beilstein. A literature search 
through the abstract journals upon any specific topic 
is becoming prohibitively costly in terms of require- 
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ments in time. Reference works such as these greatly 
facilitate such searches. Chemists everywhere would 
be profoundly grateful if a sharp reduction in the 
time lag between the appearance of a paper in the 
literature and its incorporation in the reference works 
were possible. 

Sauerstoff treats the distribution of oxygen, ozone, 
and water. The geochemistry of the hydrosphere is 
reviewed. The technology of oxygen, ozone, and hy- 
drogen peroxide manufacture is covered. 

The volume on arsenic represents a complete treat- 
ment of the geology, chemistry, physics, and indus- 
trial utilization of arsenie and its compounds. As 
mentioned above, the regular appearance of such vol- 
umes covering the chemistry of each of the elements, 
with a delay of no more than five years, would tre- 
mendously simplify the time requirements for litera- 
ture searches. 

The magnesium volume deals with binary and ter- 
nary alloys of magnesium and is, therefore, of pri- 
mary interest to metallurgists and engineers. 

Titan is a comprehensive treatment of the chem- 
istry of titanium and its compounds. The volume is 
particularly timely in view of the present active in- 
terest in titanium metal. It is of particular interest 
to American chemists to note that this volume is dedi- 
eated to Roger Adams for his assistance in the re- 
habilitation of the Gmelin Institute following World 
War II. 

These volumes maintain the usual high standards 
of clarity, conciseness, and organization of previous 
volumes in the Gmelin series. They represent an es- 
sential part of the literature of inorganic chemistry 
and should be a required item in every library used 
by research chemists. 

Hersert C. Brown 
Chemistry Department, Purdue University 


The Biological Sciences 


Evolution in the Genus Drosophila. J. T. Patterson 
and W. 8. Stone. New York: Macmillan, 1952. 610 
pp. Illus. $8.50. 


An appreciation of the importance of this book is 
best gained by a brief survey of its historical back- 
ground. During the early decades of the twentieth cen- 
tury little interest: was taken by biologists in the sub- 
ject of evolution as a field for active study and 
research. However, the new science of genetics was 
rapidly advancing, particularly owing to the brilliant 
researches of the Morgan school on the genetics of 
Drosophila. 

By 1927 H. J. Muller, then at the University of 
Texas, had demonstrated the artificial induction of 
mutations in Drosophila by x-rays. A few years later, 
in the same laboratory, T. S. Painter, ably assisted by 
W. 8. Stone, had demonstrated the significance of the 
constant banded pattern of the giant salivary gland 
chromosomes of Drosophila—not merely an advance 
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in cytology, but rather an entirely new level of cytol- 
‘ogy. In the meantime A. H. Sturtevant had combined 
taxonomic and genetic studies of Drosophila species 
and demonstrated hybridization between two species of 
the genus. Genetic analysis of Drosophila populations 
by Sturtevant and Th. Dobzhansky, N. P. Dubinin and 
colleagues, and others had thoroughly disproved the 
old bromide of the irrelevance of “bottle mutations” 
in evolution studies. 

About 1938 J. T. Patterson and his colleagues at 
the University of Texas, aided by a generous grant 
from the Rockefeller Foundation, turned their atten- 
tion to the problems of speciation and evolution in the 
genus Drosophila. With a truck fully equipped for 
collecting and field studies, workers from this labora- 
tory made many extensive collecting trips throughout 
the U. S. and Mexico, and brought back alive for 
taxonomic, genetic, and cytological study approxi- 
mately 100 new species, and many previously described 
forms. A series of University of Texas bulletins, to- 
taling over 1600 pages, many hundreds of tables, fig- 
ures, and diagrams, with detailed figures of internal 
anatomy, colored plates of over 70 forms, and many 
salivary and metaphase chromosome plates, has been 
issued at iutervals, reporting the progress of these re- 
searches on speciation and evolution in the genus. 

This work, published and in progress, naturally 
forms much of the basic material for Evolution in the 
Genus Drosophila. The book, however, is a compre- 
hensive review of the work on taxonomy, geographical 
distribution, hybridization, genetics, and cytology of 
the genus in many laboratories in this and other eoun- 
tries, with a synthesis and interpretation of this ma- 
terial as it bears on the subject of evolution. It is 
this reviewer’s opinion that the authors have done an 
unusually thorough and unbiased job of evaluating 
the contributions of other laboratories, and of inter- 
preting the findings of the many investigators in this 
field. In the bibliography of some 700 references, per- 
haps half the items have been published since 1938. 
The early literature has not been neglected, however, 
and those who have provided the background for the 
recent rapid advances have been given due credit. 

A résumé of the taxonomy of the genus, with de- 
scriptions of 7 subgenera and 29 species groups to 
which 267 species are assigned, is followed by a sec- 
tion dealing with geographical distribution, possible 
phylogenetic relationships, and what is known of the 
ecology. In the chapter on chromosome evolution, fig- 
ures of the metaphase chromosomes of over 120 species 
are shown, with illustrations and interpretations of 
many changes in chromosome configuration through 
translocations, fusions, and inversions. 

Other sections deal with salivary chromosomes, gene 
variation, selection, and genic balance, and isolating 
mechanisms. Over 100 cases of hybridization, showing 
differing degrees of evolutionary divergence, are de- 
scribed. One chapter is devoted to the remarkable story 
of evolution in the virilis group, as revealed through 
a study of the geographical distribution, hybridization, 
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sexual isolating mechanisms, and cytology of the 10 
species and subspecies of this group. A final chapter 
on comparisons and conclusions relates the Drosophila 
studies to those on other organisms and to the broad 
field of evolution. 

The publishers are to be commended for and com- 
plimented on the excellent reproduction of the many 
figures, and the almost total absence of typographical 
errors. This book will serve as a necessary handbook 
for research students, a mine of material for the writ- 
ers of texts and other treatises, and a fascinating and 
authoritative exposition of the Drosophila story for 
all those interested in animal evolution. 

Warren P. SPENCER 
Department of Biology, College of Wooster 


The Tropical Rain Forest: An Ecological Study. 
P. W. Richards. New York: Cambridge Univ. Press, 
1952. 450 pp. Illus. $12.50. 


This comprehensive and scholarly study of the trop- 
ical rain forest has so great a variety of data that this 
review can do little more than whet the appetite of 
the botanist, plant ecologist, forester, geographer, 
tropical agriculturalist, and others. So far as this re- 
viewer is aware, this volume is the first major eon- 
tribution dealing with the botany and plant ecology of 
the rainy tropical forest since Schimper’s Plant Ge- 
ography (1898, 1903, 1935). 

The rainy tropics are demanding increasing atten- 
tion over much of the world. Our general ignorance of 
these areas has been colossal and inexcusable. Even 
the average educated person does not realize that this 
nonseasonal tropical rain forest comprises about half 
the world’s forest area. Nor does he know that man 
has been so destructive of this forest that, unless he 
alters his ways very soon, he may destroy it within 
a lifetime. Most people believe that the tropical rain 
forest remains in its pristine condition and that as 
yet man has scarcely made a dent in it. 

A few high spots that should prove interesting to 
anyone with intellectual curiosity about the wet tropics 
and their flora are: 

1. There is no pure stand: if the traveler notices a 
particular species of tree and wishes to find more like it, 
he may often turn his eyes in vain in every direction. 

2. The forest is often two- and three-storied. 

3. It is not difficult to penetrate the forest except on 
riverbanks or clearings. (A photograph is used to show 
this.) It is the slippery clay soil and the abundance of 
fallen logs and branches which make progress in the 
forest slow and laborious, rather than the thickness of 
the vegetation. 

4, The structure of the forest on a riverbank is always 
different from that in the interior. 

5. When trees are being felled, a large tree is often so 
strongly bound to its neighbors by lianas that even when 
eut at the base it will not fall. 

6. The common idea that a thick layer of litter is 
characteristic of the rainy tropical forest is completely 
fallacious. 

7. The tropical rain forest is not important as a 
source of timber despite the fact that it is the only 
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souree of such woods as greenheart and several kinds of 
mahogany. This results from the fact that the greater 
part of the world demand for timber is for coniferous 
softwoods, which are usually absent in the tropical low- 
land. 

8. In all probability the great ‘‘open’’ savannas of 
the world (e.g., the llanos of northern South America) 
represent biotic climaxes that are usually due to fire or 
edaphic climaxes caused by soil conditions unfavorable 
to trees. It is doubtful whether any tropical grassland 
is a true climatic climax. 


This reviewer strongly recommends the book to all 
those with a scientific or economic interest in the rainy 
tropics. There are some omissions, to be sure; prob- 
ably the most serious was the author’s decision to skip 
over man’s economic relation to the tropical rain for- 
est. (He did not live up to his decision altogether, 
however.) 

The author admits shortcomings, admits even that 
the science of ecology is not yet ripe for a rigid the- 
oretical framework. Although eriticizing the broad 
generalizations of Schimper, he states that, in the pres- 
ent state of our knowledge, it is impossible to put in 
their place any clear or definite conclusions. 

The Tropical Rain Forest contains many photo- 
graphs, which are not only clearly reproduced but tell 
their story well. There are also several good maps, a 
large number of drawings, charts, and tables. There 
are an excellent bibliography in many languages, an 
index to plant names, and a general index. 


C. Lanapon Wuits 
Department of Geography, Stanford University 


Theoretische Biologie: Stoffwechsel, Wachstum, 
Vol. II. 2nd ed. Ludwig von Bertalanffy. Bern: A. 
Francke, 1951. 418 pp. 43.50 Sw. fr.; bound 47.50 
Sw. fr. 


Biologists generally will welcome this new edition 
of the volume on physiology and growth in von Ber- 
talanffy’s well-known treatise. Like the first edition, 
this one covers a truly prodigious amount of material. 
It can be compared only with such works as Needham’s 
Biochemistry and Morphogenesis, or D’Arey Thomp- 
son’s On Growth and Form. 

The section on physiology, which constitutes the 
first two thirds of the book, is heavily, and quite prop- 
erly, biochemical in emphasis—although there are long 
chapters on physical and physico-chemical aspects of 
living things. The text has been brought up to date by 
the inclusion of new results in many different areas. 
The Cori enzymes, phosphorylation, and the Krebs 
cycle are discussed, as is the work of Caspersson and 
Brachet on nucleic acids, of Darlington, Wright, and 
others on plasmagenes, of Pauling on antibody forma- 
tion, of Horowitz, Beadle, and others on gene-con- 
trolled biochentical syntheses in Neurospora, of numer- 
ous investigators on the mechanism of photosynthesis, 
and the clinical importance of ACTH—the list could 
be extended indefinitely. 

As is. inevitable in a single volume covering such a 
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vast field and written by a single man, it is not diffi- 
cult to find omissions. For example, the work of Pol- 
lister and Mirsky appeared to be missing from the 
discussion of protein synthesis and chromosome econ- 
stitution, and the work of Evans from the discussion 
of pituitary hormones and growth. The present re- 
viewer would like to have seen a fuller discussion of 
the relationship of photosynthesis to respiration 
which, as it stands, is little more than a footnote. But 
the section as a whole is such a rich mine of facts and 
ideas that it would be an ungenerous reader indeed 
who was not glad to accept von Bertalanffy’s overly 
modest apology, which takes the form of a quotation 
from Aldous Huxley: “The subject is vast and com- 
plex; this volume is short and the knowledge and abili- 
ties of the author narrowly limited.” 

The final third of the book, on growth, is primarily 
mathematical in approach, in the manner made fa- 
miliar by Thompson, J. Huxley, and von Bertalanffy 
himself, It presents a- masterly survey of the work of 
the thirties and forties that analyzed growth phe- 
nomena in individuals and in populations by expo- 
nential equations, caleulus, and other mathematical de- 
vices. 

No doubt some readers would have preferred a more 
extended treatment of the author’s views on the prob- 
lem of “organie wholeness.” Presumably, such a treat- 
ment will be found in Volume III, on “Dynamic Mor- 
phology,” which von Bertalanffy promises. Meanwhile, 
we shall have to be satisfied with the recently trans- 
lated and extremely interesting Problems of Life, in 
which von Bertalanffy deals with this topie in non- 
technical language. 

GAIRDNER B. MOMENT 
Department of Biology, Goucher College 


The Epigenetics of Birds. C. H. Waddington. New 
York: Cambridge Univ. Press, 1952. 272 pp. Illus. 
$7.00. 

His central purpose in writing The Epigenetics of 
Birds, Waddington tells us, “has been to review the 
literature, mainly dating from the 1930’s, which deals 
with the primary stages of morphogenesis [in the 
chick}.” In fulfilling this purpose the author has as- 
sembled an invaluable compendium of experimental 
work on, roughly, the first 5 days of chick develop- 
ment. The significance of each ease treated is extracted 
in a manner almost deceptively succinct and convine- 
ing, the effect being heightened by the ease and grace 
of Waddington’s literary style. 

The book opens with a brief consideration of techni- 
cal methods and then surveys the earliest stages in the 
differentiation of the blastoderm. This chapter pro- 
vides a thorough review of the newer work of Peter, 
Pasteels, Spratt, and others, although it is somewhat 
overweighted with the minutiae of map-making for the 
blastoderm. The third chapter is a stimulating if ineon- 
clusive attempt to interpret the derivation of the large- 
yolked sauropsidan egg from the small-yoked am- 
phibian egg by comparing the distribution of the fu- 
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ture germ layers in the blastula stages of the two. 
Chapter 4, on endoderm formation, establishes the 
“gradient-field” character of the hypoblast. 

Chapters 5 and 6 deal with the attempts that have 
been made to determine the potentialities of portions 
of the blastoderm, including the primitive streak, by 
operative intervention. Here, Waddington addresses 
himself with marked success to one of the major aims 
of the book—that of reviewing the results of avian 
experimental embryology in relation to those of am- 
phibian embryology. Although he brings out the close 
resemblances of epigenetic procedure in these two 
classes, he also considers carefully the technical Jimi- 
tations that have made the results of chick embryol- 
ogy somewhat the less conclusive. 

The seventh chapter, dealing with biochemical stud- 
ies of early stages, reveals principally the poverty of 
both ideas and results in this fundamental field. Chap- 
ter 8 is devoted to a rather superficial study of mosaic 
differentiation of organ systems in later stages, and 
Chapter 9 provides a useful review of plumage devel- 
opment. Chapter 10 summarizes the studies that have 
been made on genetic defects and their phenocopies in 
chick embryos; although thorough on the factual side, 
the treatment contributes less to our understanding of 
this intricate subject than Waddington’s authority in 
the field of geneties might lead us to anticipate. 

Critical discussion of the empirical data that com- 
prise the bulk of the book is largely postponed to the 
last chapter, which, it must be regretfully admitted, is 
not the most successful part of the work. The chapter 
is brief (only 15 out of 239 text pages) and says 
little more than is revealed on the surface of the 
data themselves. The insights we might have expected 
are not here, nor is there any really cogent attempt to 
orient the results of experimental studies in avian epi- 
genesis in relation to the frontiers of modern physio- 
logical research. On the other hand, the book is cer- 
tainly not uncritical; and the emphasis on fact and 
analysis, rather than on theory and synthesis, has had 
the good effect of keeping the whole within eonveni- 
ently small compass. 

A minor and, one hopes, unintentional defect of the 
book is a disquieting nationalism. All embryology 
seems to be divided into three parts: a German 
“school” devoted to amphibian embryology, and rival 
English (largely Waddington) and American “schools” 
of chick embryology. This curious view of science leads 
to results both amusing and disturbing. So “Willier 
and his pupils” are made to share the blame for the 
limitations of Lillie’s embryonic segregation hypothe- 
sis because they are Americans, whereas R. G. Harri- 
son goes unmentioned, apparently because he is not 
German. The various French-speaking authors whose 
works are liberally dealt with are, perhaps from lack 
of common nationality, allowed to pass unschooled. 

Whatever flaws one might find in the work, however, 
do not alter the fact that The Epigenetics of Birds rep- 
resents a major contribution to the literature of ex- 
perimental embryology. Without doubt it will beeome 
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a standard reference work for every practicing em- 
bryologist. 


FLORENCE MooG 
Department of Zoology, Washington University 


Mammals of Utah: Taxonomy and Distribution. 
Univ. Kansas Pubs., Museum of Natural History, 
Vol. 6. Stephen D. Durrant. Lawrence: Univ. Kan- 
sas, 1952. 549 pp. Illus. 

Mammals of Kansas. Univ. Kansas Pubs., Museum 
of Natural History, Vol. 7, No. 1. E. Lendell Cock- 
rum, Lawrence: Univ. Kansas, 1952. 303 pp. Iilus. 


Utah and Kansas are now added to the scant dozen 
of the states having adequate systematic accounts of 
their respective mammalian faunas. These two books 
have much in common besides sponsoring institution, 
format, and general plan of treatment. Each author 
is a field-and-museum naturalist who is thoroughly 
familiar, not only with the kinds of mammals and 
how they differ from one another in structure and 
distribution, but also with the physiographic and 
climatic conditions of their environment in the specific 
area treated. Such a combination of knowledge is in- 
dispensable if zoogeographical problems are to be 
intelligently handled. Moreover, these authors have 
personally inspected many thousands of specimens 
and have studied the original field notes of numerous 
colleagues. Each of the resulting volumes, therefore, 
contains much new information and gives a well-bal- 
anced picture of the current state of knowledge in 
the field it covers. 

The primary approach is systematic. Keys, deserip- 
tive statements, measurements, and distribution maps 
make the reports usable as manuals for identification. 
Comparatively little of the text will be attractive to 
the popular reader, but these books are certain to be 
used for background data and orientation by future 
writers of popular natural history. For serious stu- 
dents of mammalian systematics they will become 
standard works of reference. 

The diverse and varied mammalian fauna of Utah 
is treated by Durrant only in regard to taxonomy and 
distribution. Analysis of intraspecific geographic vari- 
ation occupies most of the author’s attention. The ac- 
counts of rodents, which include about 52% of the 
total number of species in the state, oceupy about 
69% of the text. Carnivores, in contrast, are briefly 
treated; grizzly bears are disposed of in less than a 
page, whereas one species of rodent, the pocket gopher 
Thomomys bottae, receives 53 pages. A carefully 
thought-out terminal section discusses the general and 
theoretical matters of faunal areas and the apparent 
effects on speciation of physiographic features. The 
part played by Pleistocene Lake Bonneville in shap- 
ing the modern fauna is shown to be especially im- 
portant. 

For Kansas, with fewer kinds of mammals and less 
contrasting physiography, Cockrum has provided 
more inclusive species accounts. General statements on 
habitats, breeding, and economic importance are added 
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to the systematic data. Most of the natural history 
material is compiled from the publications of other 
authors, and it is disappointing to find so little of the 
original observations that Cockrum and his co-work- 
ers have had opportunity to make in recent years. 

A regional account of the fauna provides the ideal 
medium in which a mammalogist may combine his 
own observations with pre-existing knowledge to pro- 
duce a comprehensive statement concerning the mam- 
mals of his favorite area. Such an account also pro- 
vides the most readily accessible source of informa- 
tion for the student or researcher. It is to be hoped 
that books with titles beginning “Mammals of . . .” 
will continue to appear. 

Davin H. Jonnson 

Division of Mammals 
U. S. National Museum 
Washington, D. C. 


Soil Microbiology. Selman A. Waksman. New York: 
Wiley; London: Chapman & Hall, 1952. 356 pp. 
Illus. $6.00. 


Following an excellent historical introduction, this 
volume deals with the kinds and numbers of soil 
microorganisms and the methods for studying them. 
The important groups are briefly described, with a 
chapter devoted to their decomposition processes. The 
chemical equations for carbohydrate decomposition 
will probably mislead the student into regarding them 
as reactions and products which occur in the soil, 
whereas they are not actually representative of the 
metabolism of any known organism or group of or- 
ganisms. 

The chapter on humus is particularly good and is 
followed by a discussion of the various methods for 
determining the rate of decomposition of humus and 
other organic matter in the soil. Nitrogen transforma- 
tions are introduced by a discussion of the decom- 
position of protein and other nitrogenous compounds 
and the resultant formation of ammonia, followed by 
a consideration of nitrification and denitrification. 
Separate chapters are devoted to symbiotic and non- 
symbiotic nitrogen fixation, and a greater importance 
of symbiotic fixation in maintaining soil nitrogen 
levels is emphasized. Another chapter describes the 
transformations of sulfur, phosphorus, and other ele- 
ments. 

The interrelations of soil organisms are considered 
in a chapter on the relations between soil microorgan- 
isms and higher plants, a second one on “associative” 
and antagonistic effects between soil microorganisms, 
and a third on plant pathogens in which their control 
by nonpathogenic microorganisms, as well as by other 
treatments, is discussed. The final three chapters deal 
with (1) stable manures, composts, and green ma- 
nures, (2) microorganisms and soil fertility, and (3) 
recent developments. 

The book is designed as a short introductory text 
and is an excellent account for anyone desiring an 
acquaintance with the microbial activities in the soil. 
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The problems in soil microbiology, as well as the chief 
contributions, are emphasized. Most of the literature 
quoted is quite old. In some instances, this is desir- 
able, because it gives credit to the investigators who 
discovered important processes and directs the stu- 
dent’s attention to some of the classics. In other cases, 
recent significant work is not mentioned. 

From the standpoint of the microbiologist, rela- 
tively little attention is paid to the nature and char- 
acteristics of the organism concerned with the various 
soil processes, but the significance of their activities 
in soil fertility receives excellent treatment. The au- 
thor’s long interest and activity in soil microbiology 
are reflected in the pages of the book. 

R. E. Huncate 
Department of Bacteriology and Public Health 
State College of Washington 


The Earth Sciences 


Traité de Paléontologie. Vol. 1, Les Stades In- 
férieurs d’Organisation du Regne Animal—Pro- 
tistes, Spongiaires, Coelentérés, Bryozoaires; Vol. 
Il, Problémes d’ Adaptation et de Phylogenése— 
Brachiopodes, Chétognathes, Annélides, Géphy- 
riens, Mollusques. Jean Piveteau, Ed. Paris: Mas- 
son, 1952. Vol. I: 782 pp. Illus. 8300 fr.; cloth- 
bound, 8900 fr. Vol. Il: 790 pp. Illus. 9000 fr.; 
clothbound, 9700 fr. 


These are the first two of seven volumes covering 
the field of fossil animals. (““Traité de Paléozoologie” 
would be a better title, as fossil plants are excluded.) 
The major phyla of invertebrates, except the arthro- 
pods and echinoderms, and some minor phyla are 
treated in these volumes, to which 16 collaborators, all 
French with the exception of one Belgian, have con- 
tributed. The remaining invertebrates are to be dealt 
with in the third volume, and four volumes are to be 
devoted to the vertebrates. 

Volume I starts with a series of introductory chap- 
ters on the history of paleontology; fossilization; 
principles of systematics; paleontology, chronology, 
and ecology (very brief); and on phylogenesis of the 
animal kingdom. 

The systematic part gets off to a good start with 
the most complete treatment of fossil protists in any 
one book. Of the 13 groups of protists in this vol- 
ume, diseussion of all except the foraminifera is the 
work of Georges Deflandre, who is responsible for 
much of the modern literature on the 12 groups. 

Jacques Sigal wrote the useful chapter on the 
foraminifera, exeept the part on the fusulinids, which 
is by Raymond Ciry. Classification of the foraminifera 
is still in a state of flux. Sigal’s classification is most 
like Glassner’s 1945 arrangement, although Sigal 
recognizes 61 families and Glassner 33. The chapter 
closes with a lengthy and valuable account of the ecol- 
ogy and paleoecology of foraminifera. 

Sponges are rather summarily treated by Léon 
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Moret. The archaeocyathids are given only four pages. 
The coelenterates are taken up piecemeal, without any 
synthesis of the classification of the phylum. The im- 
portant rock-forming stromatoporids are inadequately 
treated in the chapter on hydrozoans. 

The corals take up a third of Volume I. The Paleo- 
zoic “madreporarians” (tetracorals, tabulates, and 
heliolitids) are admirably handled by Marius Le- 
compte. His adoption of English terminology for the 
vegetative forms of tetracorals, because it is the best 
available and for the sake of uniformity, is a signifi- 
cant indication of the breadth of treatment. He pro- 
poses a new superfamily classification of the tetra- 
corals that emphasizes septal structure. At the outset, 
however, he serves warning of the possibly unevalu- 
ated hazards of deceptive homeomorphy. He also ree- 
ognizes the difficulty of establishing phylogenetic re- 
lations in the tabulate corals. 

The chapter on post-Paleozoic “madreporarians” 
(hexacorals or scleractinians of other authors), by 
J. Ailoiteau, evidently aims at complete generic cov- 
erage, unlike other parts of the volume. Presumably, 
it is based on a thesis presented by Alloiteau at the 
Sorbonne in 1952 (p. 682, item 1). Although still un- 
published, the thesis may be assumed to be the source 
for the numerous new generic names cited as “Alloi- 
teau, 1951.” Some of these are based on new, unde- 
seribed, and unfigured species, also cited as “Alloi- 
teau, 1951.” Page 542 promises a later discussion of 
the modes of colony formation, but through some in- 
advertence that important subject is not again men- 
tioned. In the systematic part terms are used without 
any explanation to deseribe modes of colony forma- 
tion. Alloiteau’s classification is a modification of that 
proposed by Vaughan and Wells in 1943. Three new 
suborders and many new families and subfamilies, 
some of which are of faulty orthography, are added. 
The classification is based primarily on the concept 
that the surface aspect of the septa reveals the tra- 
becular structure. 

Volume I closes with a chapter on bryozoa, by 
Emile Buge, that does not come up to the standard set 
for the other phyla. The classification is essentially an 
abbreviated version of Bassler’s 1934 classification in 
Fossilium Catalogus. The general discussion of mor- 
phology is brief, and the relatively few genera in the 
systematic part are too briefly diagnosed. A closing 
résumé of the ecology of bryozoa and their associa- 
tion with other animals is informative and stimulating. 

Aside from 42 pages on worms and wormlike ani- 
mals, Volume ITI is taken up by the brachiopods and 
mollusks. Many paleontologists and zoologists would 
disagree with class rank for bryozoa, brachiopods, 
annelids, and other wormlike animals under a phylum 
Vermidians (“embranchement des vermidiens”’). 

The lengthy chapter on brachiopods is a tour de 
force, as it appears to be Jean Roger’s first eontri- 
bution to brachiopod literature. He leaned on Schuch- 
ert’s and LeVene’s 1929 comprehensive listing of 
genera and higher categories in Fossilium Catalogus 
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and on literature since 1940. Incomplete coverage of 
the literature of the 1930s results in omission of the 
results of some important monographs. The classifica- 
tion adopted is an unsatisfactory compromise between 
Cooper’s 1944 avowedly nonphylogenetie pigeonhole 
arrangement, based on shell structure, and Beecher’s 
classification as modified by Schuchert. Generic cov- 
erage is uneven. It is practically complete for the in- 
articulates and about 75 per cent complete for the 
articulates. 

Colette Dechaseaux adopts a slight modification of 
Douvillé’s 1912 classification of the lamellibranchs. 
Dall’s 1895 classification, popularized in the Eastman- 
Zittel textbook and widely used in America, is barely 
mentioned in the historical summary of classifications. 
Generic coverage is poor in many of the families. The 
account of shell structure by Gabriel Lucas, dealing 
with a little-used taxonomic tool, and the systematic 
part covering the rudists, are certain to be widely read 
and used. The discussion of the morphology of rudists 
and the generic diagnoses are much better than for 
other lamellibranchs. 

The chapter on gastropods, by Geneviéve and Henri 
Termier, is not likely to be useful to a beginner or a 
specialist. The classification is fantastic. 

Volume II closes with three chapters on the cephalo- 
pods that reach a high standard. The chapters on nau- 
tiloids and ammonoids, except the eclymenids and 
goniatites (by Gaston Delépine), were written by 
Eliane Basse (Eliane de la Goublaye, Vicomtesse de 
Ménorval), and the chapter on dibranchs by Jean 
Roger. These chapters bring together better than any- 
where else a useful summary of modern views. The 
classification of the nautiloids rests heavily on Flower 
and Kummel (1950), and the classification of the 
ammonoids on the views of Arkell, Spath, and C. W. 
Wright. The ammonoid arrangement represents a 
clean break with Douvillé’s classification (unpublished, 
but distributed to his students at the Ecole des Mines), 
which has dominated French work since the turn of 
the century. 

The textbooks and treatises on which several gen- 
erations of students in Western Europe and America 
have grown up are badly outdated, leaving a vacuum 
that is being filled by Piveteau’s Traité. The format 
of the Traité is good. With few exceptions, the line 
euts and the halftone and collotype plates are satis- 
factory; in fact, many of the line euts throughout the 
volumes and the halftones of rudists are superb. No 
enlargement, however, is shown for the illustrations 
of protists (other than foraminifera), and none of the 
illustrations for gastropods, nautiloids, and ammon- 
oids has any indication of enlargement or reduction. 
Uneven treatment is to be expected with so many 
collaborators, as is the emphasis on Western European 
genera. The uneven treatment is well illustrated by the 
hibliographies. Some represent open doors to the es- 
sential literature, others are avowedly limited to recent 
contributions, and others are inadequate from any 
point of view. Some trivial items have heen admitted 
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in two bibliographies. All the bibliographies have one 
defect—there is no indication whether a publication 
consists of one page or of hundreds. The one real 
drawback, however, is that not many students will be 
able to afford these volumes. 
W. P. 
U. S. Geological Survey, Washington, D. C. 
21 am indebted to the following paleontologists for advice : 
P. E. Cloud, Jr., (Paleozoic corals, brachiopods); H. M. 
Duncan (bryozoa) ; A. R. Loeblich, Jr., (foraminifera) ; J. B. 


Reeside, Jr. (cephalopods) ; J. W. Wells (sponges, coelenter- 
ates in general, and scleractinians in particular). 


Europe. 2nd ed. Samuel Van Valkenburg and Colbert 
C. Held. New York: Wiley; London: Chapman & 
Hall, 1952. 826 pp. Illus. $7.50. 


This is a book on Europe which will not only serve 
as a textbook, but can be recommended to anyone in- 
terested in world problems. This is because the au- 
thors are conscious throughout of the many problems 
that beset the nations of Europe today. Some of these 
ate basically geographic—arising from the location of 
Europe as a whole or of its individual countries, from 
natural endowment or climatie conditions. Other prob- 
lems ean be better understood if one knows the geo- 
graphical setting in which they arise. 

There is a certain emphasis on climatic influences 
and national heritage, an emphasis retained from the 
first edition and its coauthor, the late Ellsworth Hunt- 
ington. Indeed, a few chapters on physical geography, 
and that on the march of civilization, have been pre- 
served as a tribute to the memory of this original 
thinker. Nonetheless, others of Huntington’s contri- 
butions have been omitted, such as the chapter on 
races. The discussion of ethnographic features was re- 
duced sharply, although still retaining much of the 
original contribution. Thus the maps of cephalic index 
complexion and stature are still there, although the 
text which they illustrated is gone. Most of the chap- 
ters have been completely rewritten, however. No at- 
tempt has been made simply to bring obsolete chap- 
ters up to date. Europe of 1952 is no longer the 
Europe of 1935! Quite rightly the authors treat human 
geography as an ever-changing aspect of the earth’s 
surface as much as they stress the lasting features of 
its physical nature. 

An independent approach, unfettered by formal ad- 
herence to rules, is also shown by the way individual 
countries are treated. Each country is discussed ac- 
cording to its particular character, following an in- 
dividual outline, and so a vivid treatment of each 
country is assured. On the other hand, the unity of 
Europe is never lost from sight. Possibly, it is easier 
for an observer from another continent to realize this 
essential unity than for a European to do so. Con- 
sistently, throughout the book, much stress is Jaid on 
the difference between the highly developed north- 
western Europe A and the backward southern and 
eastern Europe C—a concept introduced by the French 
economist Delaisi. This division does not follow polit- 
ical boundaries. For example, Italy, with its northern 
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provinces, belongs to Europe A, southern Italy to 
Europe C, with a transitional Europe B zone in be- 
tween. 

The text is illustrated by numerous and, in the great 
majority, very good maps. Many are entirely new, 
others have been completely redrawn. The book is also 
illustrated with a relatively small number of beautiful 
photographs. However, their small number, one or two 
for each country (only Italy and the Netherlands rate 
three), raises a difficult problem. The authors appar- 
ently felt that the omission of photographs from the 
first edition was not satisfactory. On the other hand, 
the presentation of all or of the most important dis- 
tinctive feature by photograph, as was done in such 
a fine way by maps, would necessitate an almost pro- 
hibitive price for the book. Therefrom, apparently, 
resulted a not quite satisfactory compromise of pub- 
lishing only a few characteristic photographs. A good 
bibliography concludes this useful and well-written 
book. 


Eric FIscHER 
Department of Geography 
George Washington University 


Principles of Invertebrate Paleontology. 2nd ed. of 
Invertebrate Paleontology. Robert R. Shrock and 
William H. Twenhofel. New York—London: Me- 
Graw-Hill, 1953. 816 pp. Illus. $12.00. 

Invertebrate Fossils. Raymond C. Moore, Cecil G. 
Lalicker, and Alfred G. Fischer. New York—London: 
McGraw-Hill, 1952. 766 pp. Illus. $12.00. 


Fourteen years have elapsed since an American text- 
book in invertebrate paleontology last appeared. They 
were years marked by continued expansion in petro- 
leum exploration and consequent demand for trained 
paleontologists; years marked also by important sys- 
tematic discoveries calling for revision of teaching ma- 
terials. 

These two books are similar in scope and plan. Both 
are aimed at the student-specialist, so we still lack an 
American book suitable for a student of more general 
interests. Both use a stereotyped approach, with each 
phylum or lesser group discussed in terms of the mor- 
phology of living representatives (if any), geological 
distribution, ecological significance, and classification. 
The differences between the two books are minor, but 
real. Shrock and Twenhofel’s material seems to be 
consistently better integrated and more effectively pre- 
sented for student use. Some of their chapters—e.g., 
those on the insects and the conodonts—are excellent, 
whereas those by Moore et al. are merely adequate. 

In such books the quality of the illustrations is of 
great importance. Except for one page of halftones, 
which reproduced badly, Moore et al. have chosen to 
use bold ink drawings which, in some cases, especially 
in the section on echinoderms, are quite unattractive. 
In dealing with such forms as smooth brachiopods, am- 
monites, and ostracods, the problem of shading to sug- 
gest contour while still conveying the gross appearance 
of the fossil has not been solved. Shrock and Twenkofel 
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use a variety of illustrative techniques. There are many 
photographs, generally very well reproduced; and 
where drawings are used, the line is thin énough to 
make a pleasing page. Bibliographies in both books 
are adequate, with Moore et al. showing a tendency to 
load the lists with relatively trivial American titles and 
to omit important European studies, which Shrock and 
Twenhofel include. It is odd, for instance, to see such 
detailed work as Moore’s echinoderms with no men- 
tion at all of Whitehouse’s basic research on the Hap- 
lozoa. 

After studying these books carefully and trying 
parts of them on students, I feel that, although each 
is better than any previous American text, Shrock and 
Twenhofel is definitely to be preferred for both teach- 
ing and reference. 

I confess to ignorance of economics, but the reason- 
ing that led McGraw-Hill to bring out these two books 
in a specialized field in rapid succession baffles me. I 
am sure the combined sale of the two will be approxi- 
mately what either of them would have enjoyed by 
itself. How large that sale will be I do not know, for 
I feel that, even in these days, $12.00 is too much to 
ask a student to pay for a single textbook. MceGraw- 
Hill seem to agree, for I understand that they plan 
to keep in print the earlier Twenhofel and Shrock Jn- 
vertebrate Paleontology, which is still a good book that 
is half the size and sells at half the price of the new 
ones. 

G. Winston 
Department of Geology 
Ohio Wesleyan University 


Advances in Geophysics, Vol. 1. H. E. Landsberg, 
Ed. New York: Academic Press, 1952. 362 pp. Illus. 
$7.80. 


When the term “geophysics” was mentioned a few 
years ago the listener might picture a few hardy 
“doodlebuggers” stretching wires over the countryside, 
attaching instruments, and then drilling shot holes in 
which a charge of dynamite might be exploded. Tur- 
key growers might claim that the explosion ruined 
their hatching eggs, but the petroleum geologist knew 
it would demonstrate the best location to drill for oil. 
Those better informed might also have included stu- 
dents of earthquakes in the school of geophysicists, 
but geophysics went no further in the eyes of most. 

The science of geophysics is the application of phys- 
ieal principles and measurements to a study of the 
earth, and this includes all branches of physics to all 
parts of the earth. When the reader learns that the 
present book does not even list “earthquakes,” “seis- 
mograph,” or “petroleum” in its index, he realizes 
that the branches of geophysics must be many. 

Dr. Landsberg has made no small contribution to 
the scientist’s library by assembling these papers. The 
articles, eight in all, include such subjects as higher 
atmospherics, shoreline hydrography, gravity, aero- 
magnetics, and the processing and statistical studies 
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of geophysical data. The articles have been clearly pre- 
sented, and in most eases a table of symbols and a 
bibliography are given. The figures employed are clear 
and well reproduced, although one might desire more 
illustrations of equipment. The appearance of the book 
is pleasing, and the choice of type and the general 
make-up are well done. 

The first paper, on the “Automatic Processing of 
Geophysical Data,” might not seem important to some, 
but in research bureaus where a mass of data is being 
accumulated each day a process of this sort is neces- 
sary. The methods employed by geophysical depart- 
ments of the various petroleum companies could have 
been included here. The article on statistical methods 
is also important. Although these techniques are being 
used more generally in the field of geophysics, they 
should be employed with care. As the literature has 
shown in the past, too many untrained statisticians 
have brought forth weird theories by the improper use 
of accurate data. 

The studies on the atmosphere and estuarine hy- 
drography are clear and comprehensive. Dr. Wool- 
lard’s paper on gravity is excellent, both for interest 
and for coverage, as is Balsley’s article on aeromag- 
netics. 

To the expert or advanced student the book pro- 
vides little that is new in that person’s respective field. 
The papers are too brief to contain the fine points 
specialists would be seeking. The book has fulfilled the 
end of explaining some of the branches of geophysics 
to the uninitiated, however, and Dr. Landsberg is to 
be commended for this. It is hoped that future volumes 
will prove as helpful. 

Danrev LINEHAN 
Weston College Observatory 


Volumetric and Phase Bebavior of Oil Field Hydro- 
carbon Systems. M. B. Standing. New York: Rein- 
hold, 1952. 123 pp. Illus. $10.00. 


This book will be a welcome addition to the tools 
available to the petroleum engineer, the scientist, and 
the field man associated with measuring and inter- 
preting the behavior of oil field hydrocarbon systems. 
Available but widely scattered data have been com- 
piled with an appreciable amount of original mate- 
rial into a working manual for reservoir hydrocarbon 
calculations. The book is liberally interspersed with 
usable graphs and many sample calculations in suffi- 
cient detail for any good student to follow with ease. 
It should be particularly helpful in training labora- 
tory technicians, and the chapter on “Sampling Meth- 
ods and Apparatus” can be profitably read by many 
a field engineer. 

Oil field hydrocarbon systems are treated in three 
classes: gases, condensate systems, and dissolved gas 
systems, with supporting chapters on general phase 
behavior of hydrocarbons, sampling methods, and res- 
ervoir material-balance calculations. This latter chap- 
ter will be valuable to the newcomer for its clear dis- 
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eussion and examples of the use of laboratory PVT 
data in reservoir calculations based on the Schilthuis 
equation and others. Three valuable charts, in a pocket 
on the inside back cover, enable approximation of for- 
mation volumes of both condensate and dissolved gas 
systems, and bubble-point pressures of the latter, from 
readily available field data such as gas-oil ratio, gas 
and tank oil gravities, and reservoir temperatures and 
pressures. These empirical correlation charts will save 
the practicing reservoir engineer much time in ap- 
proximating and checking calculations on the physical 
properties of reservoir fluids. 

The book is not for the advanced scientist looking 
for extensions and innovations of theoretical treat- 
ment. It does, however, do an excellent job of defini- 
tion and explanation of the necessary terminology and 
theory for the working calculations. The book is aimed 
at the practicing reservoir engineer and technician and 
will be greatly appreciated by them. 

FRANKLIN VEATCH 
Chemical and Physical Research Division 
The Standard Oil Company, Cleveland, Ohio 


Psychology . 


Psychoanalysis as Science. Ernest R. Hilgard, Law- 
rence S. Kubie, and E. Pumpian-Mindlin. Stanford, 
Calif.: Stanford Univ. Press; London: Geoffrey 
Cumberlege, Oxford Univ. Press, 1952. 174 pp. 
$4.25. 


This volume presents the Hixon Leetures on “The 
Scientific Status of Psychoanalysis,” delivered at the 
California Institute of Technology. The contents con- 
cern the frequent question of whether the discipline 
of psychoanalysis is a science, and how its methods, 
theories, and findings may be subjected to scientific 
investigation and validation. 

Dr. Hilgard, chairman of the Department of Psy- 
chology at Stanford, opens the series with a discussion 
of “Experimental Approaches to Psychoanalysis.” He 
presents a thoughtful selection of the extensive ex- 
perimental work done on psychodynamies with ani- 
mals, children, and adults. The evidence tends to con- 
firm certain psychoanalytic concepts and theories. As 
Hilgard carefully points out, however, to show that 
theoretical relationships proposed by psychoanalysts 
are plausible does not solve the problem of how the 
relationships are caused, or prove that the analytic 
method is scientific. Experimental studies of psycho- 
therapy of human neurosis and of artificially induced 
neurosis in humans and animals show satisfactory 
correspondence with the predictions of psychoanalytic 
theory. Although these touch only the more superficial 
problems. posed by psychoanalysis, they indicate the 


, way toward more profound critical studies. 


“The Position of Psychoanalysis in Relation to the 
Biological and Social Sciences” is the final lecture, 
given by Pumpian-Mindlin, chief of the Mental Hy- 
giene Clinic in the Los Angeles Veterans Administra- 
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tion. This is an interesting historical review of analy- 
sis as it developed from a basis of man as a biological 
phenomenon and as it views man as a product of his 
social milieu. Because of the complexity of the rela- 
tionships it attempts to decipher, Mindlin feels that 
the correlations and hypotheses of psychoanalysis can- 
not be as precise as those of the more exact sciences. 

The real meat of this book is in the lectures on 
“Problems and Techniques of Psychoanalytic Valida- 
tion and Progress” given by Kubie, a practicing ana- 
lyst in New York City and clinical professor of psy- 
chiatry at Yale. The reviewer has never seen a more 
objective, accurate, or penetrating critique of the psy- 
choanalytic method, or a more astute delineation of 
a problem in dire need of investigation. Kubie boldly 
and wisely suggests that it is unnecessary to under- 
take laboratory validation of the observations on the 
facts of human behavior made by psychoanalysts. 
These are obvious to any young parent or other ob- 
server who is not too reluctant to look human nature 
in the eye. 

The things needing more thorough investigation are: 
(a) the basic exploratory tool of psychoanalysis, free 
association, (b) the forces of the transference, and 
(c) the problem of the validation of interpretations. 
Greater understanding and increased precision of these 
basic features of the analytic process are urgently 
needed. The validation of fundamental psychoanalytic 
principles of dynamics, genetic theories, personality 
structure, and causal relationships depends upon the 
application of techniques of greater quantitative and 
qualitative precision than are yet available. Kubie out- 
lines an abundant list of problems and tentative ap- 
proaches to them, hoping the future will bring con- 
tributions from allied psychological disciplines and 
the more exact sciences to clarify and validate the 
psychoanalytic method. 

For psychologists, psychoanalysts, and any others 
interested in this field, the reading of this book should 
be most stimulating and rewarding. 

Branpt F, 
Department of Psychiatry 
University of Pennsylvania Medical School 


Appraising Personality: The Use of Psychological 
Tests in the Practice of Medicine. Molly Har- 
rower. New York: Norton, 1952. 197 pp. $4.00. 


This book has as its primary aim the demonstration 
of the contribution which the test methods of the 
clinical psychologist can make to the physician’s 
evaluation of both psychologic and somatic disorders. 
Parts I and II, which deal with clinical psychology in 
general and with descriptions of specific test proce- 
dures such as the Rorschach and the Wechsler-Belle- 


- Yue scales, take the form of a dialogue between an 


“inquiring” physician, who takes the tests himself, 
and a clinical psychologist in private practice. Part 
III, which consists of case reports, takes the form of 
exchanges of letters between the physician (now re- 
ferring patients for examination) and psychologist. 
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Written in an engaging, rather breezy manner, the 
presentation is quite effective. One gains a clear im- 
pression of what a clinical psychologist is, what he 
tries to do when he sets up in private practice, what 
his procedures purport to measure, how he goes about 
interpreting performance, and how the interpretation 
helps in the individual ease. Although the picture is 
clear enough, it is not, in the reviewer’s opinion, an 
altogether well-rounded one. As is perhaps natural in 
a book by a medical psychologist addressed to phy- 
sicians, the field of clinical psychology is presented as 
a sort of laboratory adjunct to medicine, providing 
formal psychodiagnostie services to the physician. 
This is a formulation which the majority of clinical 
psychologists would hold to be much too restricted. 
As conceived by its practitioners, clinical psychology 
consists not only of formal diagnostic functions (the 
“method of tests”) but also of more comprehensive 
behavioral evaluation and of techniques for the modi- 
fication of behavior, such as counseling, re-education, 
and psychotherapy. 

Psychological test methods are introduced by way 
of the timeworn (and thoroughly unsound) “X-ray 
analogy,” wherein they are conceived as being able 
somehow to penetrate to the basie personality struc- 
ture and the fundamental dynamics behind behavior. 
Although this metaphor may have had some utility 
in the past, it is surely time that test methods be 
presented for exactly what they are—namely, meas- 
urements of selected behavioral samples with actual 
or assumed predictive significance. In this regard, it 
must be said that a good deal of psychodiagnostic 
work, particularly with projective techniques, rests 
upon assumptions which either still lack empirical 
validation or have been demonstrated to be probably 
invalid. It is in this area of critical evaluation of the 
procedures themselves that the book shows a decided 
weakness. Interpretations of details of performance 
on the Rorschach and drawing tests are rather glibly 
presented as having a solid foundation in controlled 
clinical experience which they do not in fact pos- 
sess. The use in clinical practice of the Szondi test, 
a procedure that has not met empirical tests of valid- 
ity, is defended on the ground that “nonetheless, it 
works and can be extraordinarily helpful at times.” 
But, of course, whether the test “works” is precisely 
the question which systematic validational study has 
attempted to answer. Here, an analogy is drawn with 
the Wassermann test as a procedure, the exact nature 
of which is unknown, but which nevertheless “works.” 
The analogy is inappropriate. Regardless of what is 
known or not known about the basic biochemistry of 
the Wassermann, it does show sufficiently consistent 
relationships with other events to provide a basis 
for sound diagnostic inference. In short, it is a valid 
test. This is not true of the Szondi. 

Yet, despite the uncritical nature of the exposition, 
the book has merit as an introduction to current 
formal psychodiagnostie practice. It is quite readable 
and should at least, as Alan Gregg states in the intro- 
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duction, “remove the burrs of misunderstanding and 
ignorance.” Once these burrs are removed, some med- 
ical scientists can be depended upon to raise pertinent 
questions about the validity of specific procedures. 
Artuur L. BENTON 
Department of Psychology, State University of Iowa 


A Further Study of Visual Perception. M. D. Ver- 
non. New York: Cambridge Univ. Press, 1952. 289 
pp. Illus. $7.00. 

In 1937 the author of this volume published its 
predecessor, Visual Perception. The earlier work was 
a rather brief, but nevertheless comprehensive, review 
of investigations throughout the entire area of its title. 
Critical comment was minimal, and no systematic posi- 
tion was adopted. 

A Further Study of Visual Perception is a revision 
of Visual Perception. Only those earlier studies con- 
sidered particularly important are now included in 
its coverage; for others, the reader is referred to such 
historical treatments as Boring’s. A great many re- 
cent investigations find place in the volume, however, 
and thus its bibliography embraces over 500 references. 
There are 30 figures now, as against 19 in the original 
edition. 

Once more the author ranges widely. After a brief 
discussion of “the nature of perception,” she studies 
the phenomenology of the perceptual process, form 
perception, spatial perception, the constancies, frame- 
of-reference and anchoring effects, the time error, real 
and apparent movement, flicker, and fusion. Finally, 
there is emphasis on the recent work by Michotte (con- 
cerning the perception of causality, intentionality, and 
reality), and a rather long chapter on “internal and 
individual factors” in perception. 

Theoretical integration is not stressed, although the 
author intersperses critical comments among experi- 
mental results. There is a general sympathy for the 
introspective, phenomenological approach. The stated 
thesis of the book is that the perceptual field is strue- 
tured for stability by the perceiver, and that it displays 
an “extraordinary unlikeness ...to the stimulus 
field;” a second point of emphasis is that there are 
large individual differences in perception. 

It is a difficult task to summarize a great many in- 
vestigations in a relatively brief volume—this the 
author has managed to do, and so provides a valu- 
able reference book. Like most such books, however, 
it needs to be used with some caution. Where dubious 
methodology lies behind stated conclusions—as, for 
instance, in many of the motivational studies—that 
fact is not always indicated. There is perhaps a slight 
nativistic bias. Just occasionally, there are errors of 
fact: the figural aftereffect is inaccurately described, 
as is the Schafer-Murphy experiment; and Margaret 
Elizabeth Tresselt and Anna Gertrude Douglas are re- 
ferred to by masculine pronouns. 

Kenvon SMITH 

Department of Psychology 

The Pennsylvania State College 


434 


The Medical Sciences 


Poliomyelitis. Papers and discussions presented at 
the Second International Poliomyelitis Conference, 
Philadelphia—London: Lippincott, 1952. 555 pp. 
Illus. $7.50. 


I have heard it said that international congresses on 
poliomyelitis (as on other scientific or medical prob- 
lems) are a waste of time, because little or nothing js 
presented that has not already been published, or soon 
would have been published, or could not be read at 
leisure with greater profit. Since I have attended and 
greatly enjoyed both the 1948 and 1951 congresses on 
poliomyelitis, for reasons not solely related to the 
acquisition of new knowledge, I am perhaps not quali- 
fied to give a dispassionate opinion about their ulti- 
mate usefulness. It seems to me that these conferences 
serve their most useful purpose in providing a syn- 
thesis of accumulated, scattered information and, 
through the minds of certain gifted people, a critical 
evaluation as well. The individual publications on 
poliomyelitis are scattered in time and space in count- 
less journals the world over, but within the covers of 
this book, containing the papers and discussions pre- 
sented in Copenhagen in 1951, are many thoughtful 
communications dealing with almost every aspect of 
the numerous scientific and medical problems in polio- 
myelitis. The subjects covered range from the inter- 
action of viruses and their host cells, the newer knowl- 
edge of the effects of poliomyelitis virus on various 
tissues in vitro and in vivo, the pathology, patho- 
physiology, immunity and resistance in invaded hosts, 
and the ecology of the infection, to the practical prob- 
lems of laboratory and clinical diagnosis and the man- 
agement of patients, with special emphasis on respir- 
atory insufficiency, reconstructive surgery, physical 
medicine, and the social and psychologic aspects of the 
disease. 

Those who are not impressed with the importance of 
holding these congresses and oppose them on the 
grounds of their great cost may suggest that the same 
synthesis could be achieved by publishing in book 
form, at three-year intervals, critical “present-status” 
reviews of the whole field. It must be pointed out, 
however, that the discussions presented at these con- 
ferences are as vital a part of the total synthesis as 
the formal presentations. Although the editors of the 
proceedings have not (at least in all instances) sub- 
mitted the transcribed remarks to the speakers for 
correction, the informal discussions read quite well 
and, with a few exceptions, “sound” alive and spon- 
taneous. The speakers should not, however, be held re- 
sponsible for all details appearing under their names, 


for T have noted certain errors in the transcription - 


of my own remarks. 

Even those who attended the conference, but found 
it diffieult to follow the on-the-spot translations of 
discussions in languages they did not understand, may 
find the English translations in this book informative 
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and intriguing. Thus, at the time of the conference, 
I was not actually aware of what the Russian dele- 
gates were reporting and was interested to read the 
remark attributed to Professor Levkovitch that, using 
monkey antipoliomyelitis sera, they had been success- 
ful in demonstrating specific complement-fixing an- 
tigens in the feces of “100 per cent of examined acute 
eases of poliomyelitis.” If this can be confirmed, it 
would represent an advance in the rapid diagnosis of 
poliomyelitis that has not yet been achieved anywhere 
else in the world. 

The value of this book is greatly enhanced by a 
complete reproduction (including photographs) of 
the many excellent scientific exhibits. It should be 
added that those who will consult this book in search 
of information on poliomyelitis will also be delighted 
to find a stimulating essay by Niels Bohr, entitled 
“Medical Research and Natural Philosophy,” and 
penetrating remarks by Basil O’Connor on “Man’s 
Responsibility in the Fight Against Disease.” 

B. Sapin 
The Children’s Hospital Research Foundation 
University of Cincinnati College of Medicine 


Pathologie Chimique, Vols. I and II. M. Polonovski, 
P. Boulanger, and G. Schapira, Eds. Paris: Masson, 
1952. Vol. I: 832 pp., Vol. II: 770 pp. Tlilus. 


The editors of this two-volume treatise, with the 
collaboration of numerous coauthors, drawn chiefly 
from the medical faculties of French universities, have 
provided a systematic and carefully organized presen- 
tation of chemistry in medicine. Polonovski indicates 
in the introduction, “De prétention plus humble, mais 
@ambition plus vaste, il voudrait initier le clinicien a 
une facon de penser biochemique et a une interpréta- 
tion des symptémes morbides plus en relation avec le 
jeu des réactions cellulaires. ... Il n’y a plus de méde- 
cine hors la chimie!” He expresses the hope that future 
editions will see the immense gaps of knowledge dis- 
appear. A 12-page table of contents evidences the care 
with which the material presented has been classified 
and organized. 

Book One in Volume I, introduced by a concise 
résumé of present understanding of intermediary me- 
tabolism, includes a long section on water and the 
mineral elements and very brief comments on vita- 
mins, hormones, and enzymes as related to deviations 
of metabolism. 

Part One of Book Two considers pregnancy, normal 
and pathological, the fetus, the newborn, the nursing 
infant, puberty, and senescence. A brief commentary 
on the relation of food and eating practices to health 
opens Part Two. This more extensive section includes 
long chapters on the avitaminoses and cancer, and 
others on the biochemical effects of work and fatigue, 
climate, radiation, ultrasonic vibrations, burns, and 
viruses, and on the biochemistry of stress reactions, 
intoxications and detoxifications, shock, infections, 
immunity, allergy, and parasitoses. 
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Part One of Book Three, on the diseases of metabo- 
lism, contains chapters dealing with acid-base balance, 
cystinuria, alkaptonuria, and other anomalies in the 
metabolism of the amino acids, porphyrinuria and re- 
lated conditions, gout, undernutrition and emaciation, 
obesity, steatoses, amyloid disease, polycorias (glyco- 
gen disease), hyperglycemias, and meliturias. 

Volume II continues Book Three on the biochem- 
istry of diseases. Part Two discusses at length diseases 
of the endocrine glands and includes a brief chapter 
on the thymus body. Part Three deals with the auto- 
nomie¢ nervous system; Part Four, with the blood and 
reticuloendothelial system, including chapters on the 
lipoidoses and multiple myeloma. 

Digestion, normal and pathological, opens Part Five 
on the diseases of the organs. Other chapters consider 
hypertension and abnormalities of the liver, heart, 
circulation, lungs, and kidney from the biochemical 
viewpoint. The final section deals with the pathological 
biochemistry of the nervous system, the muscles, joints, 
bones, teeth, skin, and the sense organs. 

The text is clear and authoritative. The editors have 
competently avoided the space-consuming overlapping 
found at times in works of collaboration. Duplication 
observed is essentially only that resulting from the 
impossibility of separating an extensive field of knowl- 
edge into rigidly mutually exclusive categories. There 
is adequate use of structural formulas. Each chapter 
is accompanied by a list of references. In most in- 
stances these are brief, with heavy emphasis on second- 
ary sources, books, and reviews. There is no attempt 
to provide exhaustive bibliographies. A lengthy index, 
with boldface type indicating the more important ref- 
erences is commendable. 

The objective of providing the clinician with ang 
up-to-date extensive and intensive survey of the im- 
plications of biochemistry for medicine has been well 
realized. It may be hoped that, as frequently as prac- 
ticable, subsequent editions will be forthcoming. 


C. CorLey 
Department of Chemistry, Purdue University 


Chemical Induction of Cancer. George Wolf. Cam- 
bridge, Mass.: Harvard Univ. Press, 1952. 250 pp. 
Tilus. $3.50. 


Most scientists work in compartments created by 
the nomenclature of their specialties. The modern 
babel of science is one of the barriers to progress in 
cancer research—a field that cuts across so many dis- 
ciplines. The chemist often leaves his neighbor scien- 
tist bewildered when he presents organic formulas for 
concepts where no concise expression of words suffices. 
It is particularly noteworthy, therefore, when one 
writes so well—as Dr. Wolf has done—for the under- 
standing of those outside his field of specialization. 
Although the book is addressed primarily to the medi- 
cal reader, anyone who is interested in cancer research 
will profit by reading this review of the present state 
of knowledge of the chemistry and metabolism of the 
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chemical entities that produce experimental cancer. 

In the first chapter the author discusses the rela- 
tionship between organic chemical structure and car- 
cinogenie activity of hydrocarbons. Beginning with 
elementary organic chemistry, he progresses through 
a brief development of the subject to an exposition 
of the complex polycyclic structures which are car- 
cinogenic. Although the reader probably will not re- 
cover his knowledge of organic chemistry so casually, 
he should be able to regain an over-all impression that 
will be sustained through succeeding pages that are 
extensively illustrated with formulas of the compounds 
under discussion. This is not, however, simply a book 
of organic chemical considerations. In the next two 
chapters, the author turns about and discusses the 
“Biological Aspects of Tumor Induction” and “Test 
Methods” in words that are meaningful to the organic 
chemist. In reviewing carcinogenic hydrocarbons, azo 
dyes, and aromatic amines, Wolf has made many in- 
teresting evaluations of the data. His interpretation 
of the problem is set forth in the introduction, to the 
effect that “cancer research is concerned with the dis- 
covery of a cure for cancer,” but the development of 
his philosophy of cancer research reveals a broad ap- 
proach to the subject. Many readers will agree with 
the author that the highlights of the book are found 
in chapters on “Theories of the Mode of Action of 
Carcinogens” and “Biogenetic Relationships.” The 
treatment of these subjects is speculative in character, 
but the circumstantial nature of the evidence and the 
tentative nature of the conclusions are never lost to 
sight. Readers are certain to be stimulated to new 
experimentation by these concepts. After each chapter 
there are bibliographical references to more technical 
reviews, but these are superfluous to an understanding 
of the book. 

Joun L. Woon 

Department of Biochemistry 
University of Tennessee 


The Literature on Streptomycin, 1944-1952. 2nd 
ed. Selman A. Waksman. New Brunswick, N. J.: 
Rutgers Univ. Press, 1952. 553 pp. $5.00. 


The present volume is not a critical survey or digest 
of streptomycin literature but is a revised edition of 
a smaller book issued in 1948. There is a selected list 
of references on actinomycetis (12 general and 12 on 
antagonistic properties) and on streptothricin (19 ref- 
erences), The greater portion of the book consists of 
the more or less chronological listing of 5550 refer- 
ences to the literature concerned largely with the medi- 
cal uses of streptomycin, alone and in combination 
with other drugs. This listing covers papers published 
up to April 1, 1952. The remaining 50 references are 
to a few of the more important papers received after 
the closing date and are given only in the subject in- 
dex. An author index (67 pp.) and a subject index 
(44 pp.) complete the book. 

Since the original references are not grouped ac- 
cording to subject matter, the reader will rely pri- 
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marily upon the subject index in order to locate the 
references pertaining to a particular subject. A gen- 
eral survey indicates that the index could have been 
enlarged so as to increase the usefulness of the vol- 
ume. The author is aware of the probleim, for he states 
that “a special effort has been made . . . io provide 
a more detailed subject index.” No doubt the difficul- 
ties are partly inherent in the fact that “in the great 
majority of cases, the original papers could not he 
consulted, and only the titles or brief abstracts were 
available.” This situation is understandable when one 
considers the flood of papers published on strepto- 
myein since the announcement of its isolation in 1944. 
Some typographical errors were noted, but these do 
not detract from the general usefulness of the work. 
This volume will be of value to those primarily inter- 
ested in the therapeutic uses of streptomycin, although 
references to the chemistry, production, and methods 
of assay and analysis are also included. Much labor 
has gone into this revised edition, and the compiler 
and his associates deserve praise for their efforts. 


F. K. Kircuner 
Sterling-Winthrop Research Institute 
Rensselaer, New York 


A Survey of the Literature of Dental Caries. Pub. 
No. 225. Prepared for the Food and Nutrition 
Board, National Research Council, under the super- 
vision of the Committee on Dental Health, P. C. 
Jeans, Chairman; Guttorm Toverud et al. Wash- 
ington, D. C.: National Research Council, 1952. 567 
pp. Illus. $3.00. 


Five coauthors have made an extensive survey of 
the literature on dental caries published before 1950 
as evidenced by an excellent 58-page bibliography con- 
taining over 2000 references. The work is divided into 
7 sections. The first is an introductory review, by Gut- 
torm Toverud, of the literature concerning the rela- 
tion of food and miero- rganisms to dental caries and 
the frequency of caries in various ancient, primitive, 
and modern civilized populations. 

The second section, by Gerald Cox, reviews many 
studies that have been made on the experimental pro- 
duction of caries in animals. The types of tooth cavi- 
ties that develop, the diets used, the bacteria involved, 
and salivary influences are included. The prevalence of 
dental caries is surveyed in the third section, by Sid- 
ney B. Finn. The data considered include race, age, 
sex, and geographic distribution. The need for statis- 
tical methods and more uniformity in examination 
procedures is stressed. 

Section four, by Charles F. Bodecker, considers the 
pathology of dental caries and the histology and 
physiology of the teeth. Those publications that give 
the impression that metabolism in enamel is an essen- 
tial factor in cavity production are stressed. 

The complex problem of the oral environment is re- 
viewed by Gerald Cox. The role of specific micro- 
organisms, the physical, chemical, and antibacterial 
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influences of saliva on dental caries, as well as carbo- 
hydrate degradation and tests for caries activity, are 
appraised. The sixth section, also by Gerald Cox, con- 
tains a thorough review of the discovery of fluorine 
in biological tissues and fluids, the relation of this 
element to dental caries, and its use to reduce caries 
prevalence. 

In the final section James H. Shaw reviews the ex- 
tensive studies on nutrition. He includes surveys of 
the relation of diet to caries in various population 
groups, the possible influence of pregnancy, and the 
etiologic and preventive role of various nutritional 
factors. 

The literature reviewed in each of these sections is 
classified into well-defined subsections, and the mate- 
rial is arranged in historical sequence. Brief, helpful 
summaries and conclusions expressing the author’s 
opinion of the evidence reviewed usually follow each 
subsection. They express biased points of view and 
indicate an effort to reanimate the vital theory of den- 
tal caries, which holds that caries is dependent upon 
metabolic changes within the tooth. 

Some scientists seem to believe that dental caries 
cannot be explained on a biological basis unless meta- 


bolic changes occur within the tooth substance. Too 
often, the contributors to this book discount or over- 
look simple explanations, in the false belief that 
science must be complex. It is obvious that there must 
be a biological basis for caries because the process 
stops after death, and teeth, even the carious ones, 
become the longest preserved anatomic structures. 
On the other hand, caries has not been found in com- 
pletely unerupted teeth. The oral environment of the 
tooth ean be influenced as much or more by metabolic 
activity than the tooth substance itself. It is entirely 
sound for scientists to reason on the basis of avail- 
able evidence that dental caries is primarily a local 
or environmental process. After all, the disease does 
begin on the exterior surface of the tooth. The Surrey 
provides an exceptionally comprehensive source of in- 
formation for students and investigators concerned 
with dental caries. It is unfortunate, however, that 
the treatment is biased in favor of one school of 
thought. 

Rozert G. Kesen 
Department of Applied Materia Medica 

and Therapeutics 

University of Illinois College of Dentistry 
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Comments and Communications 


How Much? 


Wir the appearance of more and more foreign 
books in this country, there will always be the 
question, “How much does it cost?” Since a price 
is established for the book, that cost should be 
printed and given in dollars. Book reviewers should 
not be put in the position of reporting price in d., 
s., lire, fr., ete., only, nor should they be expected 
to check on foreign exchange. In one case I gave 
the foreign price and the approximate dollar value. 
That was a mistake, for other costs would naturally 
bring the price up. It is the responsibility of the 
distributor to give the dollar price when a book is 
listed in Science, Chemical and Engineering News, 
or any other publication. 

One cannot help but be reminded of the old saw of 
that dear old lady who asked, “What is the charge 
on this battery?” When told “6 volts,” she rejoined, 
“How much is that in American money?” 

ArtHuR Furst 
Department of Pharmacology and Therapeutics 
Stanford University School of Medicine 
San Francisco, California 


Can Wind Move Rocks on Racetrack Playa? 


McALLIister and Agnew (1) touched off a series of 
articles, some popular and some merely amplifying 
the original observations, concerning the origin of the 
unusual skid marks on Racetrack Playa, Calif. Here, 
at an elevation of about 3700 ft in the northern Pana- 
mint Range west of Death Valley, is a playa 2.5 mi 
long and 1.5 mi wide, with a flat, mud-cracked surface 
on which are found numerous trails, many of them 
ending at isolated rock fragments hundreds of yards 
from the “shore.” The tracks contrast with the general 
playa surface in being depressed a fraction of an inch 
and lacking most of the almost paper-thin curled 
flakes of dried mud that are usually found atop each 
mud-erack polygon. The fact that the widths of these 
tracks are nicely proportioned to the sizes of the rocks 
at their ends, under the leading edges of which the 
missing mud flakes are sometimes packed, leaves little 
doubt that the rocks made the tracks and that, where 
no rock is now present at the end of a given trail, it 
has either been removed by souvenir hunters, or its 
role was taken by some less durable object (1; 2, Fig. 
5). The trails are oriented in different directions, and 
many are composed of straight or slightly curved seg- 
ments compounded into jagged patterns (2). A few 
have kinks or loops. The maximum measured length 
of a single trail is known to exceed 700 ft (2). 

In April and May, 1952, three visits were made to 
Racetrack Playa in light aircraft for the special pur- 
pose of discovering whether any stones could be moved 
with the artificial wind velocities produced by the 
propeller wash of the planes. Equipment included 25 


438 


gal water, laboratory-cut cubes of limestone in gradu- 
ated sizes 0.5-3 in. on an edge, spring balances, and 
an anemometer. 

It was found that even 3-4 hr soaking is not enough 
to produce a smooth slippery film of mud on the playa 
surface; probably days (or weeks) are required to 
close the mud cracks. Accordingly, water confined to 
an area of about 4 sq ft was worked into the surface 
with a trowel until a slippery paste was formed, 
Whether its consistency or depth approached natural 
conditions is not known. However, at air velocities not 
exceeding 42.2 mph, a natural triangular prism of 
limestone picked up from a nearby track and weigh- 
ing 19 oz was made to slide part way across the wetted 
area. None of the prepared cubes slid (though the 
smaller ones showed some tendency to roll over), prob- 
ably because of the greater pressure per unit area of 
their bottom surfaces and, perhaps, frictional retar- 
dation of the “wind” close to the playa surface. 

Slightly better results were achieved at a shallow, 
man-made waterhole near the south end of the playa. 
By draining some of the water to one side, a larger 
area of thoroughly saturated playa material (not en- 
tirely a present-day surface layer, however) was ex- 
posed, and on this two natural stones, including the 
19-0z limestone mentioned above, moved several times 
over distances up to about 2 ft under measured wind 
velocities of 40-45.5 mph. This was recorded on mov- 
ing picture film. Movement was slow and sometimes 
halting, and the mud surface was actively rippled by 
the air blast. 

The wetted surfaces used may not have simulated 
natural conditions, and under the conditions of the 
experiments any tracks left might have been blurred 
or destroyed by further action of the wind. The mud 
used was probably less slippery than would be that 
composed of the fines from the uppermost 1% in. of 
the playa surface, and the wind velocities attained 
were low compared to the gusts that undoubtedly 
occur under natural conditions. It should be pointed 
out that the windward (west) side of the playa is 
paralleled by a steep narrow ridge rising over 1500 ft 
above its surface (see USGS Topographic Map of the 
Ballarat Quadrangle) the abrupt ends of which, espe- 
cially at the south, nearly coincide with the north and 
south ends of the playa. West of this ridge is the 
10 x 20 mi expanse of Saline Valley, with a north- 
west-trending floor 1500 ft lower than Racetrack 
Playa. This topographic situation favors crowding of 
flowlines over the southeast rim of Saline Valley, and 
turbulence around the ends of the barrier ridge may 
account both for peak gusts of high velocity and the 
variable direction of the tracks. 

The presence of mud flakes in front of some rocks 
suggests that movement took place (at least in these 
eases) while the flakes were still discrete, owing either 
to lower permeability or to their being held together 


Science, Vol. 117 


by 

diti 

Sh: 

soa 

ing 

suy 

I 

filn 

spc 

for 
dir 
abl 
+ the 
me 
tra 

a“ 

nat 

De 

luk 

1. 

3. 

S-. 
Co 
the 

po 
hy 

sy 
ms 
S- 
pl 

tio 

for 

of 

(- 

ac 
we 

so 
pa 

ge 
tu 

: 5 
off 

su 

tic 

0. 

Tl 
pe 

we 

th 

an 

Ms 

Se 
A 


by algal filaments. In other cases the optimum con- 
ditions might be (as suggested to me by Robert P. 
Sharp) those existing when the playa has been well 
soaked, frozen, and has just begun to thaw, thus yield- 
ing a thin surface layer of thoroughly saturated mud 
supported by frozen ground below. 

Last, it should be reported that a tissue paper-like 
film was peeled off some of the tracks, especially at 
spots where it looked as though the rock had stopped 
for awhile (and in many instances had also changed 
direction). In the laboratory J. D. Laudermilk was 
able to revive this “pond paper,” and he reports it is 
the blue-green alga Microcoleus sp. Similar fibers per- 
meate the curled mud flakes occurring outside the 
tracks. Microcoleus filaments are described as having 
a“... homogeneous sheath of an extremely gelatinous 
nature” (3). Perhaps this material is an important 
Department of Geology, Pomona College 
Joun 8. SHevron 
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S-Acetyl Pantetheine (Acetyl LBF)* 


THE importance of acetyl coenzyme A (1-3) (acetyl 
CoA) as a biological acetylating agent, together with 
the description of other S-acetyl compounds (4, 5) 
possessing acetylating power for such acceptors as 
hydroxamie acid, has prompted us to attempt the 
synthesis of acetyl pantetheine (acetyl LBF), which 
may be viewed as a model compound of acetyl CoA. 
§-acetylthiophenol (C,H,;SCOCH,), which was em- 
ployed by Wieland and Bakelmann for the prepara- 
tion of acetyl glutathione (5), was found satisfactory 
for the synthesis of acetyl LBF. 

Pantetheine was prepared through condensation 
of B-aletheine (N-f-alanyl-2-aminoethanethiol) with 
(—)-pantoyl lactone (6). A mixture of 129 g 
acetylthiophenol in 30 ml methanol and 5 ml water 
was adjusted to pH 3.0 with hydrochloric acid. The 
solution was added to 2.4 g of freshly prepared 
pantetheine (kept in the reduced state under nitro- 
gen) in a methanol solution. The homogeneous mix- 
ture was allowed to stand at room temperature for 
5 hr under nitrogen. The solvent was then distilled 
off in vacuo. Excess thiophenol was removed by three 
successive ether extractions. The residue after extrac- 
tion was dried overnight in a vacuum desiccator at 
0.01 mm pressure. Yield, 2.0 g of pale yellow oil. 
The active acetyl content corresponded to the bound 
pantothenic acid, as shown in Table 1. These data 


1 Paper No. 12 of a series on pantothenic acid studies. This 
work has been supported by the Nutrition Foundation., Inc., 
the Eli Lilly Laboratories, Inc., the Abbott Laboratories, Inc., 
and the Office of Naval Research, Contract NR 1238-058. Pub- 
lished with the approval of the Monographs Publications 
Committee, Oregon State College, Research Paper No. 213, 
School of Science, Department of Chemistry. 
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TABLE 1 


THe ACETYL AND PANTOTHENIC ACID CONTENT 
or Acetyt LBF* 


Bound Molar ratio 
Acetyl (7) pantothenic of pantothenic 
(p mols) acid (8) acid to 
(u mols) acetyl 
Found 178 180 1.01 
Theoretical 189 189 1,00 


* 60.4 mg of the product was dissolved in water for 
analyses. 


revealed that the product was about 95% pure. It 
readily acetylated hydroxamie acid. Acetyl LBF was 
at least as active as LBF in supporting the growth of 
Lactobacillus bulgaricus. This was presumably due to 
hydrolysis to LBF. Acetyl LBF gave a positive nitro- 
prusside test (in NaCN and concentrated NH,OH) 
slowly upon standing, in contrast to the immediate 
reaction produced by LBF. 

By the same method acetyl CoA in purity of about 
60% was obtained from a sample of CoA, 75% pure. 
The further study of the preparation, as well as the 
biological behavior of acetyl LBF and acetyl CoA, 
is in progress.” 
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*J. Baddiley and E. M. Thain have prepared acetyl LBF 
through reaction of the sodium salt of pantetheine with 
acetyl chloride. (See communication following.) 


It has been shown that certain thiolacetates acety- 
late amines under very mild conditions (17). As this 
was of interest in connection with the mode of action 
of coenzyme A, the compounds examined were acetyl 
derivatives of 2-mercapto-ethylamine and its B-alanyl 
amide. This series has now been extended to include 
S-acetylpantetheine, the synthesis of which is de- 
scribed here. 

When a solution of pentetheine in methanol was 
treated with 1 M sodium methoxide followed by ex- 
haustive removal of solvent in vacuo, an S-sodio de- 
rivative was obtained. To a suspension of this in 
anhydrous dioxan was added 1 M acetyl chloride with 
vigorous shaking at room temperature. After stand- 
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ing for 4% hr the solvent was removed in vacuo, the 
residue dissolved in chloroform and filtered. Evapo- 
ration of solvent left a resin consisting of almost 
pure S-acetylpantetheine. (Found: C, 47.8; H, 7.5; 
N, 8.5. C,,H,,0;N.S requires C, 48.6; H, 7.5; N, 
8.7%.) It was shown to be homogeneous by paper 
chromatography in the following solvents: butanol- 
water (Ry 0.73), amyl alecohol-water (Ry 0.70), 
butanol-acetic acid-water (Ry 0.82). The product was 
demonstrated on paper by spraying with ammonia 
solution prior to the cyanide-nitroprusside spray. 

This material was indistinguishable from a sample 
of S-acetylpantetheine synthesized in a different way 
by King, Stewart, and Cheldelin (2). It acetylated 
hydroxylamine with great rapidity at room tempera- 
ture in dilute solution. 


References 
1, BAppiLey, J., and TuHain, E. M. J. Chem. Soc., 
(1951). 
2. Kine, T. E., Stewart, C. J., and CHELDELIN, V. H. (See 
preceding communication.) 


3425 


J. BADoILEY 
E. M. THatn 
Lister Institute of Preventive Medicine, London 


Pleistocene Corals at Lake Worth, Florida 


A COLLECTION of corals believed to be of Pleistocene 
age has been obtained in Lake Worth, Fla., some 60 
miles north of Miami, the northern limit of the living 
reefs, The coral-bearing zone is buried under sand at 
a depth of 30 or 40 feet above sea level. Fragments 
of corals were first found in January 1950 by John 
H. Irons, of Lake Worth, while he was hunting shells 
on the spoil bank made by a large suction dredge 
operating near the western shore of Lake Worth, 
about half a mile north of the bridge connecting the 
town of Lake Worth with Palm Beach. He has kindly 
agreed to my publishing this note. 

Mr. Irons’ interest was aroused because the corals 
were thoroughly impregnated with calcite or arago- 
nite, a mode of preservation quite different from that 
of the geologically younger mollusks on the spoil 
bank. He has continued to search systematically for 
fossil corals and has accumulated several hundred 
specimens, which range from small heads to masses 
weighing more than 100 pounds. Although the corals 
are recrystallized, the details of structure of many 
are plainly visible through the clear crystal, and the 
beauty of the specimens is thereby enhanced. 

A representative assortment of corals from the 
Trons collection was examined by John W. Wells, of 
Cornell University, a specialist on corals. It included 
ten species representing eight genera, and several ad- 
ditional species have since come to light. Nearly all 
the species identified by Dr. Wells are common in 
the Pleistocene and living reefs of the Florida Keys 
and the West Indies. The Lake Worth corals are par- 
ticularly interesting because of their occurrence north 
of their present range in Florida. No comparable 
Pleistocene reef has previously been discovered north 
of the keys, which are themselves based on a massive 
Pleistocene reef, the Key Largo limestone. 
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That the fossil corals at Lake Worth are Pleistocene 
seems obvious, but to determine to which part of the 
Pleistocene they should be referred needs further con- 
sideration. The occurrence is about half a mile west 
of the Palm Beach peninsula and about 50 feet below 
its summit. This peninsula appears to have accumu- 
lated as an offshore bar during Pamlico time, when 
sea level stood 25’ higher than now. The corals are 
probably older than the Pamlico. 

A further indication of antiquity is the fact that 
the corals are buried under 20’ of sand. The lower 
part of this sand may be contemporaneous with the 
bar, but the upper part was probably deposited in 
Silver Bluff time, for the dredged area lies just east 
of the Silver Bluff shoreline. Silver Bluff and Pamlico 
time together are believed to span the time of deposi- 
tion of the Peorian loess. 

The corals could not have lived during the pre- 
ceeding Illinoian (third) glacial stage, for the area 
was then presumably dry land. Moreover, the sea 
water at this latitude was then probably too cold 
for these tropical corals. During the Yarmouth (see- 
ond) interglacial stage conditions would have been 
more favorable for the growth of corals. All of south- 
ern Florida was then submerged, and the water over 
the site where the corals grew may have been as deep 
as 170’ at the beginning of the Yarmouth, or as shal- 
low as 70’ near its close. This range of depth is quite 
suitable for corals, though rather deep for massive 
reefs (1). The Yarmouth, then, seems to be the latest 
time for the growth of corals at Lake Worth. 

In terms of coastal-terrace chronology, the Yar- 
mouth is supposed to comprise the interval from the 
formation of the Okefenokee terrace (sea level about 
140’ above the present) to the Talbot (sea level 42’), 
the intervening steps being the Wicomico at 100’ and 
the Penholoway at 70’ (2). 

The Lake Worth corals probably form part of the 
limestone composing the “rim of the Everglades,” 
which must be older than the Pamlico, because it sup- 
ports (at West Palm Beach) a sand bar of the Talbot 
formation. This limestone has been interpreted (3) 
as a facies of the Anastasia formation, which consists 
typically of coquina. The corals may be contempora- 
neous with the deposition of the Key Largo lime- 
stone, which is the southern extension of the “rim of 
the Everglades” and which has been correlated with 
the Anastasia. The coral heads may have been firmly 
cemented with other organisms into a massive reef, 
but this is not certain, because the entire collection 
was recovered from dredgings. 

C. WyTHE COOKE 
U. S. Geological Survey, Washington, D. C. 
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Evolution in the Genus 
Drosophila 


by John T. Patterson and Wilson S. Stone 


The most extensive treatment of any living genus thus far attempted, the book 
covers the evolution of the Drosophila as demonstrated by living forms. It is 
mainly concerned with isolating mechanisms, genetic systems shown by hybrids, 
and the cytology of over one-third of the known species of the genus. Being a 
monograph of the Genus Drosophila, the book gives the distributional relation- 
ships, chromosomal evolution, and changes in genetic systems leading to isola- 
tion which allows the genus to diversify. 


610 pages. 1953 $8.50 


Genetics in the Twentieth 


Century 


edited by L. C. Dunn 


This collection of papers prepared for the Golden Jubilee Meeting of the Genetics 
Society of America surveys the growth and development of genetic theory during 
the past 50 years. Each outstanding contribution covers a different phase of the 
science. Important agricultural and medical applications are discussed as well as 
the latest theoretical and experimental findings. 


634 pages 1951 $5.00 


Evolution Emerging 
in two volumes—by William K. Gregory 


This new work summarizes from the available evidence the epic of evolution, 
spanning a time period of more than 500 million years and the slowly changing 
patterns of life from primeval forms to man. It is arranged in general order from 
the earliest to the later forms, and from the less differentiated to the more differen- 
tiated. Volume I contains all the textual material, while Volume II consists 
entirely of illustrations organized in the same order as the material in Volume I. 


Vol. 1 736 pages, Vol. II 1013 pages 1951 $20.00 per set 


The Macmillan Company 


60 FIFTH AVENUE, NEW YORK 11, N. Y. 


April 17, 1953 
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New Treatment of a Rapidly-Growing Field 
GENERAL BIOCHEMISTRY 
By JOSEPH S. FRUTON and SOFIA SIMMONDS, both at Yale University. Here 


modern biochemistry is presented from a general point of view. Balancing the structural and 
dynamic aspects of the subject against each other, this new book gives attention to the fun- 
damental principles of biochemistry. The factual material which underlies these principles 
is drawn from studies with plants and microorganisms, as well as animals. Emphasis is placed 
on the central place of proteins and enzymes in the chemical activity of living matter. 1953, 


940 pages. $1 10.00. 


Algebra as a Language 


BEGINNING ALGEBRA for COLLEGE STUDENTS, Second Edition 
By LLOYD L. LOWENSTEIN, Kent State University. Here is a refreshing text which, 
from the very start, establishes algebra as a logical structure. It draws upom the student’s ex- 
periences in arithmetic to develop his understanding of the rules of algebra. Presenting Algebra 
as a language, the book teaches the reader to pronounce algebraic symbols and to translate 


from English to the new language and back again. Throughout there is a consistent pattern in 
the development of each new idea. 1953. 279 pages. $3.50. 


Science Comes to Life 


MAN AND HIS PHYSICAL UNIVERSE: An Integrated Course in Physical Science 
By RICHARD WISTAR, Mills College. This book, keyed to the central problems of physi- 
cal science which are of continuing interest, builds on a framework of familiar, common 
experiences. For example: it promotes an understanding of the principles of light through 
one of its popular applications—photography. This natural approach makes it easier for the 
reader to grasp and retain new principles and arouses his interest in many contributions science 
makes to his everyday life. The book’s broad units cut across chemistry, physics, geology, and 
astronomy, uniting these fields and showing their mutual interdependence. 1953. 
pages. $4.75 


Fourth Edition of a Favorite 


ESSENTIALS of PHYSIOLOGICAL CHEMISTRY 
By ARTHUR K. ANDERSON, The Pennsylvania State College. This is the new edition 
of a textbook that’s already proved itself in three earlier editions and in nearly 200 colleges. 
It presents the important aspects of biochemistry relating to the animal body with emphasis 
on the chemistry of the carbohydrates, lipids, and proteins. It is especially designed to give 
a good, basic knowledge of biochemistry to students who lack specialized training. Latest in- 
formation on isotopes, photosynthesis, and vitamins are among the many highlights of the 


new edition. 1953. Approx. 457 pages. Prob. $5.00. 


Much Wider in Scope 
GENERAL PHYSIOLOGY 
By BRADLEY T. SCHEER, University of Oregon. Designed as a thorough first course, 
this book provides an intelligible, up-to-date picture of vital functions. It is shorn of as much 
irrelevant detail as possible, yet offers a clear exposition of the nature and present status of 
the basic problems of physiology. The emphasis is placed both on those principles common to 
most organisms, and on those general phenomena of life which have been successfully ana- 
lyzed in physicochemical terms. This new book is wider in scope than other available texts 


on the same subject. 1953. 613 pages. $7.00. 
Send for on-approval copies 
JOHN WILEY & SONS, Inc. 440 Fourth Avenue, New York 16, N. Y. 
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First Book in a New Field 
MICROWAVE SPECTROSCOPY 
Written at Duke University by WALTER GORDY, WILLIAM V. SMITH, and RALPH 

TRAMBARULO. This new book—the first ever written in the field—provides up-to-date 
theory, experimental techniques, and applications of the most powerful method yet developed 
for investigating effects of nucleus on molecular spectra and for the study of nuclear spin 
and nuclear quadrupole moments. This is a rounded and balanced introduction to the field, 
using a theoretical approach and including practical information on instrument techniques. 
1953. Approx. 416 pages. Prob. $7.50. 

Fills a Gap 


INTRODUCTION to SOLID STATE PHYSICS 
By CHARLES KITTEL, University of California. This is the only book on an introduc- 
tory level to cover a large part of the field of solid state physics. It gives a basic and concise 
discussion of representative areas of the physics of solids. Those areas in active research in 
solids which may be discussed in terms of simple physical models are emphasized. 1953. 
Approx. 387 pages. Prob. $7.00. 


The Seventh in a Prominent Series 


ORGANIC REACTIONS, Volume VII 


Editor-in-Chief, ROGER ADAMS, University of Illinois. Volume VII of this well- 
known and widely used series gives ready access to an even larger compilation of reliable and 
comprehensive information. The best methods of synthesizing unfamiliar but important 
compounds, based on complete and critical evaluations of experimental methods and labora- 
tory procedures, are placed at the organic chemist’s fingertips. Volume VII deals with 7 im- 
portant reactions carefully chosen with regard to their value in current research. 1953. Ap- 


prox. 464 pages. Prob. $8.50. 


Scientific Study of Nationalism 
NATIONALISM and SOCIAL COMMUNCATION 
By KARL W. DEUTSCH, The Massachusetts Institute of Technology. Here is a timely 
book which attempts a fundamental political theory of nationalism that can be applied to 
research on concrete situations. The book provides a structural and quantitative analysis of 
nationalism. It investigates when and why nationalistic ideas and policies are accepted and 
supported by large numbers of people, drawing upon many pertinent research results and meth- 
ods which have become available in several fields of social science since World War II. Co- 


published by Wiley and The Technological Press of the Massachusetts Institute of Technology. 
1953. Approx. 272 pages. Prob. $5.00. 


New Approach to Fishery Science 


FISHERY SCIENCE: Its Methods and Applications 
By GEORGE A. ROUNSEFELL, PA.D., Department of the Interior, and W. HARRY 
EVERHART, PA.D., University of Maine. This is the first book to approach fishery science 
with the general philosophy that freshwater and marine fisheries management are essentially 
similar, with no special refinements necessary in developing and using methods for one or the 
other. It integrates the most successful and specialized methods employed in the research, con- 
servation, and management of fishery resources. 1953 444 pages. Prob. $7.50. 
PUBLISHED LAST MONTH 


An INTRODUCTION to STATISTICAL SCIENCE in AGRICULTURE 
By D. J. FINNEY, University of Oxford, England. 1953. 179 pages. $3.75. 


Send for cn-approval copies 
JOHN WILEY & SONS, Inc. 440 Fourth Avenue, New York 16, N. Y. 
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New and different bacteriolo gy— 


BASIC BACTERIOLOGY 


Its Biological and Chemical Background 


By Carl Lamanna, Ph.D., Associate Professor of Bac- 
teriology, and M. Frank Mallette, Ph.D., Associate 
Professor of Biochemistry, both in Johns Hopkins 
University School of Hygiene and Public Health 


Presents the nature of the cytological, morphologi- 
cal, taxonomic, physiological and biochemical 
problems which have confronted the bacteriolo- 
gist. Gives both student and graduate worker the 
necessary knowledge of general biological, chem- 
ical and physical principles—from the point of 
view of the interests and needs of the bacteri- 
ologist. 


Introduces much subject-matter that is new to 
textbooks of bacteriology; places a new and 
different emphasis on many traditional matters. 


Explains bacteriological phenomena, emphasizing 
ideas and principles rather than factual knowl- 
edge. 


Communicates to student and worker in bacteriol- 
ogy a clear insight into the nature of the general 
methodology of science—by means of critical 
treatment of some of the problems, methods and 
data of bacteriology, combined with a measure 
of scientific philosophy. 


Important sections: 


Gram-reaction and acid-fast stain: the chemistry 
and bacteriology are completely explained, 
which is not done in any other bacteriology 


text. 

Photosynthesis: most up-to-date explanation in 
print. 

Bacterial metabolism: full and valuable dis- 
cussion. 


Bound water concept: unique in bacteriology 
books. 
680 pp. 100 figs. 


Available May 18 


$10.00 


The Williams & Wilkins Company 

Mt. Royal and Guilford Aves. 

Baltimore 2, Maryland 

Please send LAMANNA & MALLETTE: BASIC BAC- 


HISTOCHEMISTRY 
Theoretical and Applied 


by A. G. Everson Pearse 


Lecturer in Histochemistry at the 
Postgraduate Medical School (University of London) 


This book is an endeavour to compass the 
whole of histochemistry as applied to tissue 
sections. It deals solely, therefore, with the 
theoretical and practical aspects of Micro- 
scopical Histochemistry. 


TECHNICAL APPENDICES TO EACH CHAPTER 
$12.00 


CIBA FOUNDATION COLLOQUIA 
ON ENDOCRINOLOGY 


Volume V 


Bioassay of Anterior Pituitary 
and Adrenocortical Hormones 


530 pages, 109 ill., 4 color plates 


Contents 


Requirements for Clinically Useful Endrocrine Bioassays 
Thyrotrophic Hormone 
Gonadotrophins and Prolactin 
Growth Hormone 
Adrenocorticotrophic Hormone 
Adrenocortical Hormone 


224 pages, 53 illustrations 


_A CIBA FOUNDATION SYMPOSIUM 


VISCERAL 
CIRCULATION 


Chairman 


Professor J. McMichael 
M.D., F.R.C.P., F.R.S. Ed. 


Contents 


Visceral Vascular Architecture 
General Principle of Blood Flow Regulation 
Regional Blood Flow Regulation 
Interaction of General and Visceral Circulation 


278 pages, 72 illustrations 


LITTLE, BROWN & COMPANY 
BOSTON 


The Mark of Good Books Since 1837 
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Agricultural Sotences 


FUNDAMENTALS OF FrRuIT PRODUCTION 

: By V. R. Garpner, U. S. Department of Agricul- 
4 ture; F. C. Braprorp and H. D. Hooxer, McGraw- 
: Hill Publications in the Agricultural Sciences. 
739 pages, $9.00 


PRODUCTION OF FIELD Crops 


te By T. K. Wore, Agronomist, Southern States Co- 
ie : operative; and M. S. Kipps, Virginia Polytechnic 
Institute. McGraw-Hill Publications in the Agricul- 
tural Sciences. Fourth edition. 485 pages, $6.50 


Bacteriology 


i . MICROBIOLOGY WITH APPLICATIONS TO NURSING 


By CaTHerine Jones Witton, Simmons College. 
McGraw-Hill Series in Nursing. 680 pages, $4.75 


Botany 


PLANT MorPHOLOGY 


By ArtHur W. Haupt, University of California, 
H Los Angeles. McGraw-Hill Publications in the 
: Botanical Sciences. In press 


Chemistry 


‘ PuysicaAL CHEMISTRY OF METALS 


: By L. S. DarkEeN and R. W. Gurry, U. S. Steel 
Research Laboratory. Metallurgy and Metallurgical 
Engineering Series. $35 pages, $8.50 


Orcanic CHEMISTRY 
By Lucius J. DesHa, Washington and Lee Univer- 
sity. Second edition. 565 pages, $6.50 


LABORATORY MANUAL IN PHYSICAL CHEMISTRY 
By R. B. Eris, Southern Research Institute, and A. 
P. Mitts, U. S. Naval Reserve. In press 


OrGANIC CHEMISTRY 


By R. W. GetcHett, Iowa State Teachers College. 
In press 


RECENT McGRAW-HILL 


Ionic PROCESSES IN SOLUTION 
By R. W. Gurney, University of Maryland. In- ‘ 
ternational Chemical Series. In press 

QUANTITATIVE PHARMACEUTICAL CHEMISTRY 
By G. L. Jenkins, Joun E. Curistian, Purdue 
University, and G. P. Hacer, University of Mary- 
land. McGraw-Hill Publications in Pharmacy. 

Fourth edition. 275 pages, $6.50 ( 

PuysicAL CHEMISTRY FOR COLLEGES ( 
By E. B. M.I1.T. International Chemical 
Series. Seventh edition. 618 pages, $6.00 

LABORATORY EXPERIMENTS IN GENERAL CHEM: ] 

ISTRY AND SEMI-MICRO QUALITATIVE ANALYSIS 
By Georce W. Watt and L. O. Morcan, Uni- 
versity of Texas. In press I 


Education 


MENTAL HYGIENE FOR CLASSROOM TEACHERS 


By Harotp W. Bernarp, Oregon State System of 
Higher Education. 470 pages, $4.75 


TEACHING VOCATIONAL AGRICULTURE ] 
By E. W. Garais, University of Florida. McGraw- 
Hill Rural Activities Series. In press 
TEACHING METHODS FOR PHYSICAL EDUCATION 


By Craupe Knapp, University of Illinois, and E. 
Patricia HacMan, Champaign, Illinois. McGraw- 
Hill Series in Health Education, Physical Education, 
and Recreation. In press 


Forestry ' 
Forest Poticy 
By W. B. Greevey, Vice-President, West Coast 


Lumbermen’s Assn. American Forestry Series. 278 
pages, $5.50 ] 


Woop PRESERVATION 
By Georce M. Hunt, U. S. Forest Products Lab- 
oratory, and Grorce A. Garratt, Yale University. 
American Forestry Series. 402 pages, $7.00 ‘ 


AND PAPER MANUFACTURE 


Edited by J. M. STEPHENSON, Editor, Pulp and Pe- 
per Magazine of Canada. In press 


“MCGRAW-HILL BOOK COMPANY, ING. 
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Geography 
EUROPE AND THE MEDITERRANEAN 


By Norman J. G. Pounps, Indiana University. 
McGraw-Hill Series in Geography. 437 pages, $6.00 


Geology 


MINERALOGY 


By Ratpw E. Grim, University of Illinois. Mc- 
Graw-Hill Series in Geology. In press 


Fietp GEOLOGY 


By Freperick H. Lanes, Sun Oil Company. Fifth 
Edition. 855 pages, $8.50 


INVERTEBRATE FOSsILs 


By RayMonp C. Moors, C. G. Laticker, and A. 
G. Fiscrer, University of Kansas. 738 pages, $12.00 


PRINCIPLES OF INVERTEBRATE PALEONTOLOGY 
By Ropert R. SHRock, Massachusetts Institute of 
Technology, and W. H. TwenHoret. McGraw-Hill 
Publications in Geology. 782 pages, $12.00 


PETROLEUM PRODUCTION ENGINEERING. Oil Field 
Exploitation 
By Lester C. UREN, University of California. 807 
pages, $10.00 


GEOLOGY 
By O. D. von ENcELN, Cornell University, and 
KennetH E. Caster, University of Cincinnati. 
707 pages, $7.00 


OcuLAR SURGERY 
By Hermeneciwpo Arruca. Translated by 
MicHaet J. Hocan, University of California, and 
Luis E. CHaparro, formerly of University of El 
Salvador. 970 pages, $36.00 


PHARMACOLOGY AND THERAPEUTICS IN NURSING 
By Marion S. Doo.ey, Syracuse University and 
JosepHine Rappaport, Asst. Chief, Nursing Edu- 
cation, Veterans Administration Hospital, Alexan- 

tia, Louisiana. Second edition. In press 


TEXTBOOK OF PREVENTIVE MEDICINE 
By Hucu R. Leavett, Harvard School of Public 
Health, and E. Gurney Crarx, Columbia Univer- 
sity. 629 pages, $8.00 


INSTRUMENT ENGINEERING. Volume I 


By C. S. Draper, Watter McKay, and Swney 
Lees, M.1.T. McGraw-Hill Publications in Aeron- 
autical Science. 288 pages, $6.00 


INSTRUMENT ENGINEERING. Volume II 


By C. S. Draper, Watter McKay, and Sipney 
Lees. McGraw-Hill Publications in Aeronautical 
Science. In press 


INSTRUMENT ENGINEERING. Volume III 


By C. S. Draper, Watter McKay, and Sipney 
Lees. McGraw-Hill Publications in Aeronautical 
Science. In press 


Mathematics 


CoMPLEX ANALYSIS 


By Lars V. Antrors, Harvard University. Interna- 
tional Series in Pure and Applied Mathematics. 247 
pages, $5.00 


Fium DyNamIcs 


Proceedings of Symposia on Applied Mathematics, 
Volume IV. Edited by M. H. Martin, University 
of Maryland. 184 pages, $7.00 


Srapitiry THEORY OF DIFFERENTIAL EQUATION 


By Ricuarp Bettman, The Rand Corp. Interna- 
tional Series in Pure and Applied Mathematics. In 
press 


HIGHER TRANSCENDENTAL Functions. Vol. I 
Editor, A. Erpery1, California Institute of Tech- 
nology. In press 

PRINCIPLES OF NUMERICAL ANALYSIS 


By A. S. Housenoiper, Oak Ridge National Lab- 
oratory. International Series in Pure and Applied 
Mathematics. 302 pages, $6.50 


INTRODUCTION TO THE THEORY OF GAMES 
By J. C. C. McKinsey, Stanford University. 371 
pages, $6.50 


Locic FoR MATHEMATICIANS 


By J. Barxtey Rosser, Cornell University. Inter- 
national Series in Pure and Applied Mathematics. 
530 pages, $10.00 


30 WEST 42ND STREET, | 
NEW YORK 18, N.Y. 
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RECENT McGRAW-HILL 


PRINCIPLES OF MATHEMATICAL ANALYSIS 


By Water Rubin, University of Rochester. In- 
ternational Series in Pure and Applied Mathematics. 
In press 


LINEAR ALGEBRA AND MATRIX THEORY 


By Rosert R. Srott, Oberlin College. Interna- 
tional Series in Pure and Applied Mathematics. 275 
pages, $6.00 


Meteorology 


MICROMETEOROLOGY 


By O. G. Sutton, Military College of Science, 
Shrivenham, England. 333 pages, $8.50 


Vature Study 


Tuis FASCINATING ANIMAL WoRLD 
By ALan Devoe. 303 pages, $3.75 


AMERICAN LAND Birps 


By Rosert C. MurpHy and Dean AMADON, 
American Museum of Natural History. In press 


WILDLIFE MANAGEMENT Volume II 


By Revupen E. Trippensee, University of Massa- 
chusetts. American Forestry Series. In press 


SIGNAL, Noise, AND RESOLUTION IN NUCLEAR 
COUNTER AMPLIFIERS 


By A. B. Gittespre, Atomic Energy Research Es- 
tablishment, Harwell, England. Electronics and 
Waves Series. 155 pages, $4.50 


BIoLoGicaL Errects ofr RapIATION. Vol. I 


Editor: ALEXANDER HoLLaENpeER, Oak Ridge Na- 
tional Laboratory. In press 


Isoropic TRACERS IN BIOCHEMISTRY AND 
PHYSIOLOGY 


By Jacos Sacks, University of Arkansas. In press 


PHARMACOLOGY AND TOXICOLOGY OF URANIUM 
CoMPOUNDS. Parts 3 and 4 


Edited by Cart VoectT.in, formerly of U. S. Pub- 
lic Health Service, and Harotp C. Hopce, Univer- 
sity of Rochester. Div. VI, Vol. 1—National Nu- 
clear Energy Series. $18.00 


hysical Sectences 


FUNDAMENTALS OF PHYSICAL SCIENCE 


By Konrap Bates Krauskopr, Stanford Univer- 
sity. Third edition. 694 pages, $6.00 


Physics 


INTRODUCTION TO ELECTRON MICROSCOPY 


By Ceci. E, M.LT. International Series in 
Pure and Applied Physics. In press 


A LABORATORY MANUAL OF EXPERIMENTS IN 
Puysics 
By Leonarp R. INGERSOLL, University of Wiscon- 
sin, Mites J. Martin, General Electric Research 
Laboratory, and THeopore A. Rouse, University 
of Wisconsin. In press 


Puysics: Principles and Applications 


By Henry Marcenau and W. W. Watson, Yale 
University; and C. G. Montcomery. Second edi- 
tion. In press. 


MESON Puysics 


By R. E. MarsHak, University of Rochester. In- 
ternational Series in Pure and Applied Physics. 365 
pages, 7.50 


INTRODUCTION TO GEOMETRICAL AND PHYSICAL 


Optics 


By Josep Morcan, Texas Christian University. 
In press 


OF THEORETICAL Puysics 
By P. M. Morse and HerMan Fesnupacn, M.LT. 
International Series in Pure and Applied Physics. 
450 pages, $6.50 


ELECTRICITY AND MAGNETISM 
By Epson R. Peck, Northwestern University. In 
press 

DISLOCATION OF CRYSTAL 


By W. T. Reap, Bell Telephone Laboratories. Jn- 
ternational Series in Pure and Applied Physics. \n 
press 


McGRAW-HILL BOOK COMPANY, INC. 
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Low TEMPERATURE Puysics 


By C. F. Squme, Rice Institute. International Series 
in Pure and Applied Physics. In press 


MESONS 


By A. M. THornoike, Brookhaven National Lab- 
oratory. International Series in Pure and Applied 
Physics. 242 pages, $5.50 


EXPERIMENTAL COLLEGE Puysics 


By M. W. Wurre and KenNnetH V. MANNING, 
Pennsylvania State College. Third Edition. In press 


Paychology 


PRACTICAL PsYCHOLOGY 
By Kari S. BexrnHarpt, University of Toronto. 
Second edition. 337 pages, $3.75 

PsYCHOANALYTIC THEORIES OF PERSONALITY 
By Geratp S. Bium, University of Michigan. Mc- 
graw-Hill Publications in Psychology. 219 pages, 
$3.75 

DEVELOPMENTAL PsYCHOLOGY 
By Exizasetu B. Hurwock, University of Pennsyl- 
vania. McGraw-Hill Publications in Psychology. In 
press - 

PERSONALITY AND ADJUSTMENT 
By W. L. Patty, Los Angeles City College and 
Louise S. JoHNSON, University College, Rutgers. In 
press 

INTRODUCTION TO EXPERIMENTAL METHOD 


By J. C. Townsenp, West Virginia University. 
McGraw-Hill Publications in Psychology. In press 


Social Solences 


INNOVATION 


By H. G. Barnett, University of Oregon. Mc- 
Graw-Hill Series in Sociology and Anthropology. 
450 pages, $6.50 


POPULATION PROBLEMS 


By W. S. THompson, Miami University. McGrew- 
Hill Series in Sociology and Anthropology. Third 
edition. 471 pages, $6.00 


330 WEST 42ND STREET, 


Statistics 


STATISTICAL THEORY IN RESEARCH 


By R. L. ANperson, University of North Carolina, 
and T. A. Bancrort, Iowa State College. 399 pages, 
$7.00 


ENGINEERING STATISTICS AND QUALITY CONTROL 
By Irvinc C. Burr, Purdue University. In press 


SraTisTicaAL QuALITY CONTROL 


By Eucene L. Grant, Stanford University. Sec- 
ond edition. 555 pages, $€.50 


CHARTING STATISTICS 


By Mary Eveanor Spear, U. S. t of 
Labor and American University. 253 pages, $4.50 


STATISTICAL TABLES AND PROBLEMS 


By A. E. Wauen, University of Connecticut. Third 
edition. $3.00 


COMPARATIVE ANATOMY 


By O. P. Brecanp, University of Texas. Second edi- 
tion. McGraw-Hill Publications in the Zoological 
Sciences. 256 pages, $4.50 


FUNCTIONAL ANATOMY OF THE MAMMAL 
By W. J. Leacu, The Ohio State University. Mc- 


Graw-Hill Publications in the Zoological Sciences. 
Second edition. 276 pages, $4.50 


METHODS AND PRINCIPLES OF SYSTEMATIC 
ZOOLOGY 
By Ernst Mayr, American Museum of Natural 
History; E. G. Linstey and R. L. Usincer, Uni- 
versity of California. McGraw-Hill Publications in 
the Zoological Sciences. 328 pages, $6.00 


TExTBOOK oF HISTOLOGY 


By Jose F. Nonwez, and W. F. Wrnore, Baxter 
Laboratories and University of Pennsylvania. In 
press 


ELEMENTS OF CHORDATE ANATOMY 


By CHaries F. Weicnert, University of Cincin- 
nati. McGraw-Hill Publications in the Zoological 
Sciences. In press 
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2. 
3. 
4. 
5. 
6. 
8. 


Mc Graw-Hill 
Completion of 
MIT. Radiation Laboratory 
with Publication of 
THE INDEX 


Ridenour—RADAR SYSTEM ENGINEERING 

Hall—RADAR AIDS TO NAVIGATION 

Roberts—RADAR BEACONS 

Pierce, McKenzie, and Woodward—LORAN. Long Range Navigation 

Glascoe and Lebacqgz—PULSE GENERATORS 

Collins—MICROWAVE MAGNETRONS 

Hamilton, Knipp, and Kuper—KLYSTRONS AND MICROWAVE 
TRIODES 


Montgomery, Dicke, and Purcell—PRINCIPLES OF MICROWAVE CIR- 
CUITS 


. Ragan—MICROWAVE TRANSMISSION CIRCUITS 

. Marcuvitz—WAVEGUIDE HANDBOOK 

. Montgomery—TECHNIQUE OF MICROWAVE MEASUREMENTS 
. Silver—MICROWAVE ANTENNA THEORY AND DESIGN 

. Kerr—PROPAGATION OF SHORT RADIO WAVES 


Smullin and Montgomery—MICROWAVE DUPLEXERS 


. Torrey and Whitmer—CRYSTAL RECTIFIERS 

. Pound—MICROWAVE MIXERS 

. Blackburn—COMPONENTS HANDBOOK 

. Valley and Wallman—VACUUM TUBE AMPLIFIERS 

. Chance, Williams, Hughes, Sayre, and MacNichol—W AVEFORMS 

. Chance, Hulsizer, Williams, and MacNichol—ELECTRONIC TIME 


MEASUREMENTS 


. Greenwood, Holdam, and MacRae—ELECTRONIC INSTRUMENTS 


. Soller, Starr, and Valley—CATHODE RAY TUBE DISPLAYS 
. Van Voorhis—MICROWAVE RECEIVERS 


Lawson and Uhlenbeck—THRESHOLD SIGNALS 


. James, Nichols, and Phillipp—THEORY OF SERVOMECHANISMS 
. Cady, Karelitz, and Turner—RADAR SCANNERS AND RADOMES 
. Svoboda—COMPUTING MECHANISMS AND LINKAGES 

. Henney—INDEX 
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JUST PUBLISHED! 


ELEMENTARY STATISTICS WITH 
APPLICATIONS IN MEDICINE 


by FREDERICK E. CROXTON, Professor of Statistics, Columbia University 


Here is a complete treatment of basic statistical methods which uses illus- 
trative material directly from the field-of medicine. Providing all the funda- 
mental statistical techniques needed by users of medical data, the text stresses 
practical application. 


Unusually practical features: 


e Emphasis is on application rather than mathematical proofs 


No advanced mathematics required (thus valuable to medical and 
pre-med students who have no advanced mathematical training) 


All symbols clearly explained by a “symbol vocabulary” in each 
chapter 


Over 100 charts and graphs from actual medical data 


With each table involving areas of a curve, an explanatory chart is 
presented for extra clarity 


¢ Tables of normal curve areas and ordinates in the Appendix 


376 pages x 834” Illustrated 


Send for Your Copy Today 


April 17, 1953 
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NO ROOM FOR DOUBT... 


yet year after year laboratory projects prove to be 
inconclusive because of inconsistent and undepen- 
able reagents. For more than 11 years CARWORTH 
FARMS has been experimenting with newer and 
more advanced methods of improved guinea pig 
complement production and 


Complement 
represents the culmination of these many years of 
efforts. 
Our large output enables us to pool the serum of no 
less than 11 guinea pigs per lot, assuring the highest 
titer uniformity. 
“VACSEAL” is packaged in high vacuum all glass 
containers, It is distributed in three sizes with a 
special diluent for restoration to the following 
amounts: 


Tec. 20ce. 
For further information please write to: 


NEW CITY 
CARWORTH FARMS, INC. « NEW city 


PRECISION-BORE 


| GLASS TUBES 


Cylindrical, Tapered or Square Shaped 


F. S. Precision-Bore Glass Tubes are made to exact inside 
dimensions for application where interchangeability and 
precise bore are required. 

Inside diameter: 0.216 mm (0.0085”) to 100 mm (4”) 
kept accurate within .01 to .001 mm (+ .0004” to 
00004” ) 


For: Manometers, Viscosimeters, Flowmeters, Barom- 
eters, Gauges, Pumps and many other scientific, technical 
and industrial purposes. 

Ask for Bulletin PB-298 
Made of Pyrex or Kimble NC. glass 


FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N. Y. 
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ee Biological and Historical Publications :— 


Bawden: Plant Viruses and Virus Diseases, third, oonny 

revised and enlarged edition .......esceceeeseseces 6.00 
Browne: Thomas jefferson and the Trends of his Times . 1.25 
Browne: A Source Book of Agricultural Chemistry ..... . 5.00 
Burkart: Las Leguminosas Argentinas, ed. 2 ............ 12.50 
Chardon: Los Naturalistas en la America Latina ...... «» 450 
Chronica Botanica (annual subscription) ............ 7.50 
Clements et al.: Adaptation and Origin in the Plant World 6,00 
Copeland: Genera Genera of Ferns ........ 6.50 
Correll: Native Orchids of North America ............ 7.50 
Crafts et al.: Water in the 6.00 
Crocker & Barton: Physiology of Seeds ................ 6.50 
= Principles of Paleo KA, second, revised edition, ars 

Darwin: J 1 hes (1839/1952) 7.50 
DeTurk (ed.) : eae from Want, A a 2.00 

peng Hevea—Thirty Years of Rese 6.00 

Hiott: A Manual of Bacterial Plant Pathogens, second en- 

tirely revised and enlarged edition .............+-4+. 6.00 
Erdtman: Introduction to Pollen Analysis, new printing, 

Erdtman: Pollen Morphology and Taxonomy ............ 14.00 
Ewan: Vegetation of the Rocky Mow shortly) ca 
Finan: Maize in the Great Herbals .............+..+5 3.00 
Frear: Catalogue of Insecticides at Fungicides ......... 12.00 
Fulford: The hy Bazzania in C. America ...... 5.00 
Goodspeed: The Genus Nicotiana ishortly) | ca. 8.00 
Guillierrnond: The Cytoplasm of the Plant Cell ..... coe oe 

ndersen: Families of Dicotyledoms ............... 
Hoagland: Inorganic Nutrition of Plants ... 
Horsfall: Fungicides and Their Action 


Howard: Luther Burbank. on ty Hero Worship . 

Howes: Vegetable Gums and Resins ............sseeee 
Hulten: Atlas of Vascular Plants _ NW. Europe ........ 
ack: Biological Field Stations of the World 


essen: Botanik der Gegenwart und Vorzeit in Cultur- 
ale: Soya Bean (new edition) ...........6.cceeeeeee 4.00 
Knight: Dictionary of Genetics ......... 4.50 
Lanjouw: Botanical oe and Taxonomy ...... 2.50 
Lanjouw: Index Herbariorum | ......... 3.50 
Lanjouw (ed.): Code of Nomencla- 
ture, latest, official edition of the Rules ............ 4.20 
Lawrence et ai.: Plant Genera—A Symposium (shortly) ca. 2.00 
Lindquist: Genetics in Swedish Forestry Practice ........ 3.50 
Merrill: Merrilleana—Selected General Writings ........ 4.00 
Murneek et ai.: Vernalization and Photoperiodism ...... 4.15 
Nickerson et al.: Biology of Fungi 5.50 
Rafinesque: A Life of Travels (1836/1944) .....ccceves 2.50 
Reed: Jan Ingenhousz—Plant Physiologist ......... 
Reed: Short history of the Plant Sciences, new printing, 
Rickett: Royal Botanical Expedition to New Spain ...... 2.50 
Saint Hilaire: Voyages au Bresil et Paraguay .......... 2.00 
Sarton: A Guide to the History of Science ............ 7.50 
5.50 
G. M. Smith et al.: Manual of Phycology .............. 7.50 


Stevens: Factors in Botanical Publication and other a 2.00 
Stevens: Disease in Plants—Agricultural rn 4.75 
Van Dillewijn: Botany of Sugar Cane ............. 6.00 

The Origin of Cultivated Plants 


Vavilov: The Origin of Cultivated Plants .............. 7.50 
Verdoorn et al.: Plants and Plant Sci in Latin Ameri 6.00 
Verdoorn et al.: Manual of Bryology .................. 9.50 
Verdoorn( ed.) : Manual of Pteridology ................ 11.00 


Verdoorn: Linnaeus and his Time ( a eae ca. 17.50 
Verdoorn (ed.): World List of Plant Science a 

and Societies (shortly) 
Waksman: The Actinomycetes 5. 
Wallace et al.: Trace Elements in Plant Physiology ..... . 4.50 


Weevers: Fifty Years of Plant Physiology .............. 5.00 
Willis: The Birth and Spread of Plants ................ 6.00 
Withner (ed.): Manual of Orchidotoey (shortly) .... ca. 17.50 
Wulff: Introduction to Historical Plant Geography ...... 5.00 


t Geography 
Wyman: Arboretums and Botanic Gardens of North America 1.50 
Catalogue and Book Dept. List on Request 


The CHRONICA BOTANICA Co. 


International Plant Science Publishers 
Waltham, Mass., U. S. A. 


London, W.C.2: Wm. H. Dawson and Sons, Ltd. 
Groningen (the Netherlands): Messrs. P. Noordhoff 
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coming this spring 


PHYSICS 


by Noel C. Little 


A general elementary text that requires only college entrance mathematics. Trigonometry 
of the right triangle is developed in the text. Facts presented are based upon a few un- 
derlying principles. Part One introduces five fundamental concepts, length, time, force, 
electricity, and temperature. Part Two cuts across the subdivisions, mechanics, sound, 
light, heat, etc., and organizes the subject matter in types of phenomena, energetics, flow, 
field, periodic, and quantum phenomena. The organization of the text makes for econ- 
omy in presentation and knits the science together into a consistent whole. 


Mendenhall, Eve, Keys and Sutton 
College Physics. 3rd Edition 
Snyder 
The Principles of Heredity, 4th Edition 
Fieser and Fieser 
Gate Chemistry. 2nd Edition 
Texthook of Organic Chemistry 
Hopkins and Bailar 
— Chemistry for Colleges, 4th Edition 
McBain 
Colloid Science 
Oelke 
Semimicro Qualitative Analysis 
Henrici and Ordal 
The Biology of Bacteria. 3rd Edition 
Stover 


An Introduction to the Anatomy 
of Seed Plants 


C. HEATH AND COMPANY 


Sales Offices: New York + Chicago * San Francisco + Atlanta + Dallas Home Office: Boston 
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UNIVERSAL 
RESEARCH 
MICROSCOPE 


with 

field-flattening 
APLANATIC 

OBJECTIVES 


"Z ETOPAN” by 


Since 1875 


@ Built-in Transmitted, Incident and 
Dual LHumination. 


@ Highly corrected Double Diaphragm 
Condenser 


@ Instantaneous switch from Visual 
Observation to Photo-Micrography 


@ Bilateral Focusing Adjustments 
and Stage Controls 


@ Rotating Observation Tubes 


Write for more detailed information, or visit us at Booth No. 84, Third Annual 
Research Equipment Exhibit, Bethesda, Md. We'll be there April 27 to 30. 


WILLIAM J. HACKER & CO., INC. 82 Beaver: Street 


New York 5, N. Y. 


PHOTOVOLT 


Exposure Photometer Mod. 200-M 


for 
PHOTOMICROGRAPH Y 


The Stars 


A NEW WAY TO SEE THEM 


An astronomy for everyone and a revolu- 


Accurate determination of exposure time in 
photomicrography 


black-and-white and color 
Write for Bulletin #810 to Price $72.— 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


__.. $4.50 at all bookstores * Houghton Mifflin Company — 
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tion in practical star recognition. For the 
first time in centuries the constellations 
look like what they are called. 


BY H. A. REY 
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LEA FEBIGER SCIENTIFIC PUBLICATIONS 


Boyd—Introduction to Medical Science. New 
4th edition. 304 pages, 124 illustrations and 3 
plates in color. $4.50 


Bradley, Gustafson and Stoklosa—Pharmaceu- 
tical Calculations. New 2nd edition. 290 
pages. $3.75 


Buchanan—Functional Neuro-Anatomy. Second 
edition. 323 pages. 7” x 10”, 273 illustrations, 
19 in color. $7.50 


Chandler—Deciduous Orchards. Second edition. 
436 pages, 113 illustrations. $6.50 


Chandler—Evergreen Orchards. 452 pages, 66 
illustrations. $6.00 


Cowdry—Textbook of Histology. Fourth edi- 
tion. 640 pages, 837 illustrations on 337 fig- 
ures, 13 in color. $8.50 


Craig—Laboratory Diagnosis of Protozoan Dis- 
eases. Second edition. 384 pages, 56 illustra- 
tions and 7 plates in color. $6.50 


Craig and Faust—Clinical Parasitology. Fifth 
edition. 1032 pages, 326 illustrations and 6 
plates in color. 16 tables. $12.00 


Faust—Human Helminthology. Third edition. 
744 pages, 313 illustrations. $10.00 


— Psychotherapy. 265 pages. 
.00 


Gathercoal and Wirth—Pharmacognosy. Sec- 
ond edition. 756 pages, 372 illustrations and 
3 plates in color. $10.00 


Gray—Anatomy of the Human Body. Twenty- 
fifth edition. Edited by Cartes Mayo 
Goss, M.D. 1478 pages, 7” x 10”, 1263 il- 
lustrations mostly in color. $14.00 


Hartman and Brownell—The Adrenal Gland. 
581 pages, 72 illustrations. $12.00 


Kendall—Mi ic Anatomy of Vertebrates. 


Third edition. 354 pages, 225 illustrations. 
$6.00 


Knott—Vegetable Growing. Fourth edition. 314 
pages, 81 illustrations. $4.00 


Kuntz—Text-book of Neuro-Anatomy. Fifth 
edition. 524 pages, 331 illustrations. $8.00 


Levinson and MacFate—Clinical Laboratory 
Diagnosis. Fourth edition. 1146 pages, 221 
illustrations and 13 plates, 10 in color. 117 
tables. $12.00 


Lucas—Elements of Human Physiology. Second 
edition. 357 pages. 158 illustrations, 2 in 
color. $4.75 


McDougall—Plant Ecology. Fourth edition. 234 
pages, 118 illustrations, $4.00 


Marshall—Applied Medical Bacteriology. 340 
pages. Illustrated. $4.50 


Quiring—The Extremities. 117 pages, 106 il- 
lustrations. $2.75 


Quiring—The Head, Neck, and Trunk. 115 
pages, 103 illustrations. $2.75 


Rogers, Soine and Wilson—Inorganic Pharma- 
ceutical Chemistry. Fifth edition. 850 pages, 
illustrated. $10.00 


Schafer—Essentials of Histology. Fifteenth edi- 
tion. 655 pages, 662 illustrations, some in 
color. $6.50 


Seiverd—Hematology for the Medical Technol- 
ogist. New. 180 pages. 54” x 8”, 106 illus. on 
45 figures and 7 plates in color. $3.50 


Soffer—Diseases of the Endocrine Glands. 1142 
pages, 88 illustrations and 3 plates in color. 32 
tables. $15.00 


Starling—Principles of Human Physiology. New 
11th edition. 1210 pages, 709 illustrations, 
some in color. $11.00 


Talbert—Growing Fruit and Vegetable Crops 
New. Just ready 

Talbert—General Horticulture. 452 pages, 129 
illustrations. $4.00 

Wiggers—Physiology in Health and Disease. 
Fifth edition. 1242 pages, 280 illus. $10.00 

Wintrobe—Clinical Hematology. Third edition. 


1048 pages, 220 illustrations and 17 plates, 13 
in color. $12.50 


LEA & FEBIGER 


April 17, 1953 
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THE GENUS EUGLENA 


By Mary Gojdics 


e All the known morphological and taxo- 
nomical material on Euglenae has now been 
incorporated into one book. This volume con- 
tains an explanation of all the taxonomic fea- 
tures of the Euglena; a key to the 155 species 
considered valid, with supplementary keys to 
the red and attached species; the complete 
taxonomy of all the validated species and 
varieties listed in the key; and an annotated 
checklist of all species of Euglena to be 
found in literature. 


264 pages. 39 plates. $6.50 


UNIVERSITY OF WISCONSIN PRESS 
811 State Street, Madison 5, Wisconsin 


PHOSPHORYLATED SUGARS 
and OTHER PHOSPHATES 


Important in Carbohydrate 
Metabolism or Enzymic Reactions 


Sugar Phosphates for fermentation and met- 
abolic studies: Fructose-6-phosphate, barium; 
fructose-1,6-diphosphate (soluble monobarium, 
monocalcium and monomagnesium salts of at 
least 85 per cent purity) ; glucose-1-phosphate, 
dipotassium; glucose-6-phosphate, barium 
(crystalline) ; phosphoglyceric acid, barium; 
ribose-5-phosphate, barium. 


Other Phosphate Compounds available for 
enzymic studies: Acetyl phosphate, lithium, 
cocarboxylase (thiamine pyrophosphate), ribo- 
nucleotides and adenosine phosphates. 


Specify Schwarz for assurance of highest 
purity in biochemicals. Write for price 
list showing low costs resulting from 
Schwarz quantity production. 


SCHWARZ LABORATORIES, INC. 


230 Washington St., Mount Vernon, N. Y. sue 


BOOKS FROM HUNGARY 
Archeological, Scientific and Technical Books 
Books on Arts + Books on History 
published in Hungary 
in English, German and French 


ACTA 
Periodicals of the Hungarian Academy 
of Sciences publish papers 
in English, German and French. 


Acta Ethnographica 
Acta Mathematica 


Price/Vol. $6. 


Acta Morphologica 
Acta Physiologica 
Acta Geologica 
Acta Chimica 


Acta Technica 


Ask for free catalogues! 
“KULTURA” 
Hungarian Trading Com- 
pany for Books and News- 
papers, Budapest, 62. P. O. 

Box 149. 


FOR ELECTROPHORETIC SEPARATIONS 
ON PAPER AND OTHER MEDIA 

@ SEPARATES Proteins, Amino Acids, and other mixtures of 
organic and inorganic compounds @ DETERMINES: Isoelectric 
points of Amino Acids and Proteins @ the presence of com- 
plex-ion formation in solution © and some electro-kinetic 
properties. 

Double-walled insulated cabinet for wide temperature operation, 


holds 7 strips or large sheet. Use is not limited to water soluble 
substances. 


Constant Temperature Media can be circulated through body and 
COVER. Voltage range from 0-2,000 volts. Inlet for inert gos 
atmospheres provides for water saturation, prevents drying of 
paper surfaces, aids in heat removol. 


ALL SIMILAR TECHNIQUES ARE WITHIN THE SCOPE OF THE 
1ONOGRAPH. WRITE FOR REPRINT PAPER AND BULLETIN 11329. 


PRECISION SCIENTIFIC COMPANY 
3737 WEST CORTLAND STREET — CHICAGO 47, ILLINOIS 
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Books 


THE SCIENCE OF BIOLOGY 


Fourth Edition 


When revising both the text and the manual (described below) Beaver stressed the 
scientific method and emphasized the relationship of plants and animals to man through- 
out both. They have been so well accepted by teachers in the subject, we thought you 
would like to read some of their remarks. 


If you have not considered the books for use in your classes, now would be a good 
time to inspect them. 


Typical of some of the remarks on the text, are the following: 
“This fourth edition continues in my estimation as one of the better general texts in this field. We have 
used the third edition a great deal as a reference source in seminar reviews and I predict this fourth 
edition will be jpular.”” 
—%. A. W., Chairman, Dept. of Biology, Randolph-Macon Woman’s College, Lynchburg, 
irginia 
“I especially appreciate the treatment of scientific terms in that their Greek or Latin origins are ined. 
terms is a much needed aid to the student.” 
—W. K., Head Dept. of Biology, N. Dak. School of Forestry, Bottineau, N. D. 


895 pages 375 Illustrations Price, $5.85 


Beaver’s 


BIOLOGICAL SCIENCE 


In Laboratory and Field—Fourth Edition 


There is a wide selection of exercises of various types to meet the requirements of 
different kinds of courses (for one year, or one semester) even when another text is used 
with this manual. 


Here are some teacher’s comments on the Manual: 
el cramieg tt y manual; designed to accompany an excellent text. It should make an excellent 
teaching al 
—P. A. W., Chairman, Biology Dept., Randolph-Macon Woman's College, Lynchburg, Va. 
“This manual and Beaver’s THE SCIENCE OF BIOLOGY present a comprehensive and integrated 
mendable feature.” 
—Rev. J. S. D., Professor of Biology, Loyola College, Baltimore, Maryland 
=~ complete. The new a; should help to stimulate curiosity and ori inal thinking.” 
Prof, ef Biology, Calvin College, Grand Rapids, Michigan 
“Well organized and gi fai phasis to th t terial in relation to the animal material.” 
of Division of Neteral Science, Elmira College, Elmira, New York 


256 pages Price, $3.50 


Both by WILLIAM C. BEAVER, Ph.D., Head of the Department of Biology, 
Wittenberg College, Springfield, Ohio 


Send orders and teacher inquiries to 3207 Washington Blvd., St. Louis 3, Missouri 


“The C. V. MOSBY Company 


Scientific Publications 
(“nt) SAINT LOUIS SAN FRANCISCO NEW YORK 
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A NATURAL HISTORY 
OF WESTERN TREES 


By Donald Culross Peattie 
Lavishly illustrated by Paul Landacre 


The complete book about the trees of western North 
America. Filled with lore and romance, it also is a 
clear, direct guide to the identification of over two 
hundred kinds of trees. In non-technical terms, Mr. 
Peattie describes the range, the properties of the 
woods, the leaf, flower, fruit and bark of each tree. 


_— at all bookstores * Houghton Mifflin Company 


Crystalline 
Enzymes and Biochemicals 


DESOXYRIBONUCLEASE 
TRYPSIN 


SOYBEAN TRYPSIN INHIBITOR 


Ribonuclease — Chymotrypsin 
Alcohol dehydrogenase 
Cozymase I — Carboxype ptidase 
Hyaluronidase — Ovalbumin 


write for price list—many fine 
preparations available 


WORTHINGTON BIOCHEMICAL SALES CO. 
Freehold, New Jersey 


Meetings & Conferences 


Apr. 20-22. Metal Powder Association (Annual). Hotel 
Cleveland, Cleveland, Ohio. 

Apr. 20-23. American Industrial Hygiene Association, 
Hotel Statler, Los Angeles. 

Apr. 21-23. Society of Automotive Engineers. Hotel 
Statler, New York. 

Apr. 22-26. American Society of Ichthyologists and 
Herpetologists (Annual). American Museum of Nat- 
ural History and New York Zoological Gardens, New 
York. 

Apr. 23-24. Eastern States Health Education Conference, 
New York Academy of Medicine, New York. 

Apr. 23-24. Conference on Basic Odor Research Correla- 
tion, New York Academy of Sciences and American 
Society of Heating and Ventilating Engineers. Bar. 
bizon-Plaza Hotel, New York. 

Apr. 23-24. Production Conference, Pennsylvania Manv- 
facturing Confectioners’ Association (Annual). Lehigh 
University, Bethlehem. 

Apr. 23-25. American Mathematical Society. New York. 

Apr. 23-25. Foreign Language Conference. University of 
Kentucky, Lexington. 

Apr. 23-25. World Medical Association and Pan Amer- 
ican Medical Confederation. Jefferson Hotel and Med- 
ical College of Virginia, Richmond. 

Apr. 24-25. American Mathematical Society. Chicago. 

Apr. 24-25. Arkansas Academy of Science (Annual). 
Clarksville. 

Apr. 24-25. Eastern Psychological Association. Hotel 
Statler, Boston. 

Apr. 24-25. Georgia Academy of Science (Annual). Mer- 
cer University, Macon. 

Apr. 25. Foire Internationale de Liége (Annual). Liége, 
Belgium. 

Apr. 26-29. American Institute of Chemical Engineers, 
Joint Meeting with the Chemical Institute of Canada. 
Toronto. 

Apr. 26-29. American College of Allergists (Annual). 
Conrad Hilton Hotel, Chicago. 

Apr. 26-30. American Ceramic Society (Annual). Hotel 
Statler, New York. 

Apr. 27-28. American Association for Cleft Palate Re 
habilitation (Annual). Atlanta-Biltmore Hotel, At 
lanta. 

Apr. 27-28. Independent Petroleum Association of Amer- 
ica (Midyear). Jefferson Hotel, St. Louis. 

Apr. 27-29. Ciba Foundation Colloquium on Comparative 
Physiology of Steroid Hormones. London. 

Apr. 27-29. National Academy of Sciences (Annual). 
Washington, D. C. 

Apr. 27-30. USA National Committee of the Interna- 
tional Scientific Radio Union and the Institute of 
Radio Engineers Professional Group on Antennas and 
Propagation. National Bureau of Standards, Washing- 
ton, D. C. 

Apr. 27—May 1. Society of Motion Picture and Television 
Engineers (Semiannual). Hotel Statler, New York. 
Apr. 27-May 8. British Industries Fair. London and 

Birmingham. 

Apr. 28-30. American Laryngological, Rhinological and 
Otological Society. Roosevelt Hotel, New Orleans. 

Apr. 28-May 1. International Health Congress. Hastings, 
Eng. 

Apr. 29-May 1. Natural Gasoline Association of America 
(Annual). Rice Hotel, Houston. 
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New Academic P. ress Books 


Chemical Physiology of 
Contraction in Body and Heart Muscle 


By A. Szent-Gyéreyi 
The Institute for Muscle Research at the Marine Biological Laboratory, Woods Hole, Massachusetts 


April 1953, xxii, 136 pages, illustrated, approx. $4.50 


Actin, actomyosin, its reactions with ATP, the glycerinated 
muscle fiber—all discoveries of the author and his associates 
—were reported in the first two editions of The Chemistry 
of Muscular Contraction. These studies of muscle physiology 
have now been extended and a first attempt has been 
launched to fit actomyosin into the cellular entity. Obser- 
vations of the investigations carried out on the heart muscle 
fiber open new avenues, not only for cellular biology, but 
also for the physiology, pharmacology, and pathology of the 
heart. 


Advances in 
Biological and Medical Physics 
Edited by Joun H. LawrRENCE 


and C. A. Tostas 
University of California, Berkeley 
Volume III, April 1953, x, 368 pages, 
illustrated, $8.00 


Recent ipeectenensiiie in Ultraviolet Microscopy and 
Ultraviolet Microspectroscopy 
By Erxan R. Biout, Polaroid Corporation, Cambridge, 
Massachusetts 
Approaches to X-Ray Microscopy 
By Paut H. Kirkpatrick and H. Patter, Jr., 
Stanford University, California 
Biological Actions of Ultrasonic Waves 
By Pierre Grapar, Pasteur Institute, Paris, France 
The Kinetics of Biological 
By A. K. Sotomon, Harvard Medical School, Boston, 
Massachusetts 


By Ernest Potrarp, Yale University, New Haven, Con- 


necticut 

Antibodies as Specific Chemical Reagents 
By Davin Pressman, Sloan-Kettering Institute for Cancer 
Research, New York, New York 

The Dosimetry of Artificial Radioactive Isotopes 
By W. V. Mayneorp and W. K. Sincrair, Royal Cancer 
Hospital, London, England 

Author Index—Subject Index. 


Contents: 


The Molecular Mechanism of Motion: Problems of 
Molecular Engineering—Myosin and Meromyosins—Actin 
—Actomyosin—The Protofibril—Autones—ATP, ATP-ase, 
CP, and Relaxation—Elasticity and Plasticity—-Thermody- 
namics, Isotonic, and Isometric Registration—The Contrac- 
tion Cycle—A Study on the Heart Muscle Fiber: Material 
and Methods: The Frog Heart—The Staircase—The Action 
of Serum—Digitalis—Adrenaline, Acetyl Choline, and Other 
Drugs—Uterine Muscle—Comparative Chemistry of Heart 
and Body Muscle—Interpretations: The Membrane—The 
Window Field—Biological Action—Considerations about 
Ions—About Adaptations and Regulations—Parts and Con- 
nections—Index. 


Advances in 
Genetics 


Edited by M. DEMEREC 
Carnegie Institution, Cold Spring Harbor, New York 


Volume V, April 1953, viii, 332 pages, 
illustrated, approx. $7. 50 


Contents: 
Population Dynamics of Rodents and Other Small 
Mammals 

By W. Frank Barr, University of Texas, Austin 


By E. B. Forp, Genetic Laboratories, Oxford, 

Inheritance in Bacteriophage 
By A. D. Hersney, Carnegie Institution of Washington, 
Cold Spring Harbor, New York 

Biochemical Genetics of Bombyx mori (Silkworm) 
By Hweo KixKawa, Osaka University, Japan 

The Genetics of Aspergillus nidula 
By G. Ponrtecorvo, The University, Glasgow, Scotland 
(With sections by J. A. Roper, L. M. HemMons, K. D. 
MacDonatp, and A. W. J. Burton) 

Genetics of the Silkworm, Bombyx mori 
By Yosuimaro Tanaka, National Institute of Genetics, 
Misima, Japan 


Author Index—Subject Index. 


The Genetics of Polymorphism in the Lepidoptera 
England 


Academic Press Inc., Publishers 
125 East 23 Street, New York 10, N. Y. 
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C PERSONNEL PLACEMENT 


youn ad here reaches over 32,000 foremost scientists 
the leading educational institutions, industrial 
eK, and research foundations in the U. S. 
and 76 foreign countries — at a very low cost 
CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words, 
DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a account basis 
—providing satisfactory credit is established. 


in 1 year 


For PROOFS on display t reach SCIENCE 4 
weeks before date of every week). 


POStTIONS WaNTED 


Assistant research Professor in Entomology, now located at small 
eastern university, desires change of position. Thoroughly trained 
in research and teaching. Prefer position with educational insti- 
tution, government ag: or ——- laboratory. Available after 
September. Box 72, SCIENC 4/24 


Biochemist, Ph.D., research ience microbial metabolism and 
enzymology. Strong backgroun Organic Chemistry and Genetics. 
Two years t angua; ly. 
Desires industrial or research. Box 62, 
SCIEN 10; 4/ 17 


Botanist, Mycologist. Ph.D, Research experience, publications. De- 
sires —s and research position. Major research interests are 
physiology of fungi and algae. Box 67, SCIENCE. 4/17 


Chemist, Ph.D., industrial research director, college teaching ex- 


perience, desires_responsible _— in New England college or 
university. Box 71, SCIEN 4/17 


Chemist ; Ph.D. (Analytical Chemistry; Physical Chemistry) seven 
years’ teaching experience (general and physical chemistry); four 
ears, research associate, university department of chemistry. For 
urther information, please write Science Division, Medical Bureau 
(Burneice Larson, Director) Palmolive Building, Chicago. 


Ph.D. Grakhelogy ; age 37, 3 children. Employed but desires 
change. Experience in Museum work, field reentry wildlife man- 
agement, teaching, public relations. Box 70, E. 

17; 24-S/1 


(> Physician, preferably trained in pharmacology, to serve as 
irector of biological research; one of major pharmaceutical com- 
panies; key post. (b) Anatomist; medical degree required; univer- 
“~ medical school; rank: dependent qualifications. (c) Bio- 

ist; to direct large pharmaceutical 
pan ener expansion program. (d) Chief Psychologist; Ph.D., 
large psychiatric hospital; teaching affiliations; $7200, university 
city. (e) Biochemist, Ph.D., to take charge department, large teach- 
ing hospital; minimum $6000; Midwest. (f) Physicist with 
specific training in nucleonic instrumentation; research a t- 
ment in industry; Midwest. S4-3 Science Division, Medical Bureau 
(Burneice Larson, Director) Palmolive Building, Chicago. x 


Research Assistantships. Ph.D. candidates in chemistr, , and MS. 
candidates in Electrical (Electronics), 
Chemical Engineering, Physics and Geology are oun by the 
Institute of Science and Technology, University of Arkansas, 
Fayetteville, Arkansas. These positions provide part-time research 
duties with time for academic work toward advanced degrees. 
to $2,150 for 12 months. Nonresident fees are 
waived ‘ Grigorieff, Director, Institute of Science and 
University of Arkansas. 4/24; S/1 


—The PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number, 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 


in 1 year 17.50 per in 
13 times in 1 year 16.00 per i 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inc 
For PROOFS on display must reach SCIENCE 4 
weeks befo 


ads, 
re date of issue (Friday of every week). 


Zoology-Biology. Master’s. Man, 31. Teaching and research ex- 
perience. Desires teaching position with facilities to continue Ph.D. 


research. Interested ‘ae Zoology, Biol Histology, Cytol 
Box 73, SCIENCE 


(1) Zoologist, Ph.D. (Minor: Botany) desires teaching and re- 
search, Southwest or Midwest. (2) Bacteriol t, qualified Para- 
sitology and Entomology; experienced clinical laboratory, 

and teaching. Please write Scientific Personnel Service, 122 South 
Michigan Ave., Chicago. 


SCIENTISTS—salaried positions, $3,600 to $25,000. 
This confidential service for outstanding men who desire a 

of connection, will develop and_ conduct negotiations 
wil t risk to present position. Send name and address x details. 
TOMSETT ASSOCIATES @ 335 Frick Bldg., Pittsburgh 19, Pa. 


XIX INTERNATIONAL PHYSIOLOGICAL CONGRESS 
MONTREAL 

August 31-September 4 


“It is pointed out to those who are interested in 
attending this Congress that the deadline for re- 
ceipt of applications for membership is May Ist. 
Research workers and teachers in the fields of 
physiology, biochemistry, pharmacology and closely 
allied sciences, whether or not they are members of 
their national societies, may apply for member- 
ship. Information booklets and 
may be obtained from the Congress Office, M 
University, Montreal, Canada.” 


/ 


to teach dis 
Eastern School. Box 64, SCIE. ne 


search; rank dependent on quali to 
Chemist; recent graduate; industrial 

west. Please write Scientific Service, 
Michigan Ave., Chicago. 


d some uate work. 


LANGUAGES 


LINGUAPHONE MAKES LANGUAGES aay 
At home, learn to speak Spanish, Italian, French, German, Nor 
jan, Russian, Japanese, any of = 

’s-Standard al Method. 
mo Send for FREE book TODAY. “LINGUAPHO! 
INSTITOTE, Mezz., Rock. Plaza, New York Y. 
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BOOKS . SERVICES . SUPPLIES . EQUIPMENT 


the MARKET PLACE 


PROFESSIONAL SERVICES 


Your sets and files of scientific journals 
by our A customers. Please send 
ws lists and 


ore 


BOOKS and PERIODICALS WANTED 
libraries—Sets and runs—Single titles 
ase send us your want lists. 
STECHERT - 
31 East 10th St., 


GBI CATALOG No. 677 
Lists more than 300 items for Research — 
Microbiological, 
Biochemical, Nutritional. Write 
GENERAL BIOCHEMICALS, INC. 


72 LABORATORY PARK © CHAGRIN FALLS, OHIO 


GEOLOGY APPLIED TO SELENOLOGY 
By J. E. SPURR 


experienced in 


Geology 
@ FEATURES 7 THE M 

Vols. I and Tr combined, 1945, 480 pp., 95 text 

figures $5.00 
@ LUNAR CATASTROPHIC HISTORY 

Vol. III, 1948, 253 pp., 47 text figures 4.00 
@ THE SHRUNKEN MOON 

Vol. IV, , 207 pp., 36 text figures 4.00 

COMPLETE SET 12.00 


ROBERT A. SPURR 
@ Box 413, College Park, Maryland 


SCIENTIFIC us | and smaller 


WALTER J. JOHNSON @ 125 East 23rd St.. New York 10, N. Y. 


BACK NUMBER PERIODICALS — Bought ana Sold 


@ Tell us what you want!—What have you to offer? 
Abrahams Magasine Service , DEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3, N. Y. 


CONSULTATION 
RESEARCH 


SOUTH SHORE 


ANALYTICAL AND RESEARCH fe. 
148 ISLIP AVE. 


A NATIONAL SERVICE 


ALBERT 
TEACHERS 


RELIABLE and 
PERSONAL SERVICE 


and their Originated and contineed 

Member N.A.T.A. 

25 E. Jackson Bivd. Chicago 4, Ilinois 


SUPPLIES AND EQUIPMENT 
@ COMMON 


STAINS 


STARKMAN Biologial Laboratory © 


AGENCY 
and COLLEGE 
BUREAU 


@ RARE 


PROFESSIONAL SERVICES 


LABORATORY SERVICES 


Project research and consultation in 

Biochemistry, Chemistry, Bacteriology 
and Entomology. 

Amino acid assays and biological protein evalu- 

ations ® Vitamin and antibiotic assays ® Chick 

feeding tests © Toxicity studies ¢ Phenol coeffi- 

cient determinations 

Specific immune sera, 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


BOX 2059 . MADISON 1, WISCONSIN 


EASY LOOKING FOR A PUBLISHER? 
Write for Free Booklet SC telling how we can publish 

vick, = your book. All subjects considered. New authors welcome. 

VANTAGE @ 120 W. 31 St., York 1. 
In Calif.: 6 Hollywood Bivd., Hollywood 28 

Vol. ll! April 17, 1953 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory Albino rat 


Box 2071 + Madison 5, Wisconsin + Phone 35318 


Corgile SAMPOULES 


For sealing Somples in Ampoules 
eontainers—8 


capacity—with 
stricted necks 
influences . . . and for samples that are volatile or 


ive. 
Write for Free Sample NS 
R. P. Cargille Laboratories, Inc. 
117 Liberty Street New York 6, N. Y. 


For Uniform Clinical and Research Determinations 


SWISS ALBINO MICE 


ALBINO RATS 
N. Z. WHITE RABBITS 
Annual production 130,000 Phone 3224 
Box 597 Bainbridge, N. Y. 
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BOOKS . SERVICES . SUPPLIES . EQUIPMENT 


MARKET PLACE 


SUPPLIES AND EQUIPMENT 
For CONSISTENT Rats... 


@ BUDD MT. RODENT FARM 
@ CHESTER, N. J. 


Breeders of a recognized strain of Wistar. 


BLUE TETRAZOLIUM (BT) 
[3,3’-Dianisole bis-4,4’-(3,5-diphenyl) tetrazolium chloride] 
For staining in vivo and in vitro oxidation-reduction systems 

Descriptive Literature and Prices on Request 


DAJA LABORATORIES 


511 Lancaster 


St.. Leominster, Mass. 


RATS 


prices. 
BLUE SPRUCE FARMS, wit D. 2, ALTAMONT, N. Y. 
(Phone-4461 


Self-Adhesive Labels 
Consecutively 


| 993 | 994 995 996 997} Consecutive 


Fer, yy Samples 
peedy—Error 


Easy to Use—S; -Proof. 
$18.09 Samples LS on Request 
Cargille Laboratories, Inc. 


New York 6, N.Y. 


LABORATORY ANIMALS 


Mice, Rats, Hamsters, Guinea Pigs, 
Rabbits, Cats and Dogs - 


MANOR FARMS « 


Purity of Strain Guaranteed 


(THIS is the EXACT SIZE RECTANGLE | “YIN Srauments 

on the Field Finder containing 

over 00 lines and indicia, sto. 201-050-150 

They form a simple, non-marking Micro-Slide 

device for the microscopist to re- 

locate fields of interest in a FIELD FINDER 
Alide-mounted specimen,‘ Other 

advantages: Superb precision- 

with interchangeability; non-des- LOVINS ENGINEERING 
tructive; used by substitution.) COMPANY 


WSITE FOR BULLETIN SILVER SPRING. MD. 
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TACONIC FARMS 


Germantown, N. Y. 
Phone 187 F 2 


e Swiss Mice 
@ Webster Strain 


4 


1. RUGGED 2. TOUGH 
3. POUROUT SPOUT 4. EYE APPEAL 
5. EVEN HEAT DISTRIBUTION 


No. 21-43-S oni 
Approx. 
Size wt. Each Ea. 

50 mi 37 gm $1.20 $1.10 

125 ml 66 gm 1.55 1.40 

250 mi 126 gm 2.10 1.90 

1900 mt 328 

m gm 

(GRIFFIN 2000 ml 446 gm 4.20 3.80 
LOW FORM) 3000 mi 586 4.75 4.25 
5.45 4.90 


4000 mi 


ARTHURS. LaPNE and COMPANY Lapinc | 600 S. KNOX AVE., CHICAGO 29, 


RY SUPPLIES . EQUIPMENT 


GLUTARALDEHYDE DIOXIME 
50¢ $13.00 100 g 
25 100 g $15.50 
N’ _DIMETHYLPIPERAZING 
$11.00 100 g 


$20.00 


CUSTOM CHEMICAL LABORATORIES 
2054 N. Cicero Ave., Chicago 39, Ill, 


ANIMAL CAGES and 
ACCESSORY EQUIPMENT 


BUY DIRECT FROM MANUFACTURER 
SHIPMENT OF STANDARD ITEMS FROM STOCK 


HOELTGE BROS., Inc. 


1919 Gest St. Cincinnati 4, Ohio 
Write for Illustrated Catalog 


L 


Docs 
CATS 
MICE 


JOHN C. 


RATS RABBITS 
PIGEONS HAMSTERS 


POULTRY GUINEA PIGS 
LANDIS + Hagerstown, Mé 


LABORATORY ANIMALS 


Clean healthy well-fed animals 
Guaranteed suitable for your 


Reasonably priced — Dependable service 
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a valuable tool 
in 


cancer detection 


The value of the Papanicolaou technique 
lies not only in early diagnosis of cervical and uterine cancer, but as a 
criterion against which newer experimental methods may be tested. 
Mellors, Keane and Papanicolaou, selecting their material according to 
Papanicolaou's stdining method and morphological analysis found a 
significant increase in the nucleic acid content of squamous cancer cell 
nuclei over normal nuclei. 
Mellors, R. C.; Keane, J. F., Jr., and Papanicolaou, G. N.: Nucleic Acid Content of the Squamous Cancer Cell, Science 
116:265 (Sept. 12) 1952. 
Ortho's Papanicolaou staining preparations give the sharp nuclear and 
cytoplasmic definition required for accurate cytologic diagnosis. 


ORTHO® offers the following Papanicolaou stains: 


EA 50, 100 cc, and 450 cc. bottles 

EA 65, 100 cc, bottles 

OG 6, 100 cc. and 450 cc. bottles 

Harris Hematoxylin (Ortho modification) 100 cc. and 473 cc. bottles 
Vaginal Pipettes and Aspirator Bulbs. 


Ortho Pharmaceutical Corporation + Raritan, New Jersey 
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FOR BRIGHTER, 
MORE UNIFORM 
ILLUMINATION 


AGS 


() ATTACHABLE SUBSTAGE ILLUMINATOR 
ti 
Engineered to function as an integral part of AO Microscope, 
No. 700 Illuminator moves with the microscope—and stays in alignment. “a 
It has achieved popularity among all who require efficient general ¥y 

purpose illumination plus utmost convenience. Bs = 

Now, the AO No. 700 Illuminator has been redesigned = 
to offer still greater advantages at no increase in price. Incorporating sq 
a built-in condenser and a standard, low cost, long-life lamp bulb, 2% 4 
it gives considerable more light and spreads it evenly throughout BP 

the entire field. A heat-absorbing glass is included—as well as Sao 
provision for interchanging blue, green, and ground glasses. “a 


No. 700 Illuminator also serves as an ideal separate substage lamp 
with any microscope. Ask your local AO Distributor to let you 


try one — or write Dept. R3. 
American Optical 


INSTRUMENT DIVISION 


BUFFALO 15, NEW YORK 
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